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SPECIAL EVENTS
Tuesday Afternoon, January 22
1:30 p.m. Business Administrative Session. . .................-.General Lounge
A special management session for all applicators and others who are 
interested is being offered in cooperation with the Bureau of Busi­
ness Management. This is the third year for the business management 
session addition to the Training School. The following two topics 
will be presented; if you are interested, plan to attend.
Knowing Where You Are Going.......................... Irwin Cochrun
This is a management problem.
Finding Your Customers . ............................. Rollin Dundson
Advertising, one way or the other, gets customers.
What advertising program are you following?
4:00 Business Meetings of the Aerial Applicators Association. . .Room 211
Business Meeting of the Illinois Ground
Operators Association...................................... Room 209
7 :30“ Smoker and Early Registration........................ General Lounge
9:30
If you are in town, come over. You can register, 
talk shop, and drink coffee with old friends and 
make new ones.
(Over)
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FORMAL PROGRAM 
Illini Union Ballroom 
Wednesday Morning, January 23 
8:15 a.m. Registration Begins
8:55 Movies
9:55 Official Opening of School
M. B. Russell, Presiding
Herbicide Residues in the Soil.......................... F. W, Slife
Carry-Over of Soil Insecticides . . . . ........ . . . J. H. Bigger
Flame Cultivation Results, 1961-62. . .................. E. L. Knake
Face Fly Situation and Control.......................... W. C, Moye
New Developments in House Fly Control.............. Stevenson Moore
Sales Policy and Research Facts........................ F. W. Slife
Problems With Agitation of Wettable Powders . . . . .  Wendell Bowers
Granular vs. Liquid Pre-Emergence Herbicides.............E. L. Knake
12:30 p.m. Lunch
Wednesday Afternoon, January 23  ^ Ballroom, 1:30 p.m.
Glen Sons, Presiding
Research on Soil Insecticides for Corn Fields ........  J. H. Bigger
Further Studies on Giant Foxtail Competition. , . . . . .E. L. Knake
Facts About Pesticides................................ G. C. Decker
Coffee
Facts About Pesticides (Continued). . ................  G. C. Decker
The Rootworm Situation in Illinois.................... J. H. Bigger
Up-to-the-Minute Aquatic Weed Control . . . . . . . .R, C. Hiltibran
“3“
Rodent Control on the Farm.......... . . . . . . . . .  James 0. Lee
Chemical Seedbed Preparation for Corn........ Geo. E. McKibben and
. Robert Gilmore
^:^5 p.m. Adjourn
Thursday, January 2 k, Ballroom, 9 :QQ a»m »
Frank Lanharn, . Presiding
The Insect Situation. ................................... H. B. Petty
Lawn Web worm Control........ ........................Stevenson Moore
Pre-Emergence Crabgrass Killers for Turf................ F. W. Slife
Fungicides and Their U s e s .......................... M. C. Shurtleff
New Herbicides........ .................................. F. W. Slife
Grasshopper Control Demonstrations, 1962................ H. B. Petty
Coffee
Problems With Application of Fungicides by Air. . . . R. C. Hildreth
Pre-Emergence Chemicals and Soil Types.............. .. .F. W. Slife
Herbicides for Soybeans ................................. E. L. Knake
Hew Post-Emergence Chemicals for Cor n .................. F. W. Slife
12:15 p.m. Adjburn
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RESULTS OF FLAME CULTIVATION RESEARCH- -1962 
E. L. Knake, University of Illinois
Studies with flame cultivation were conducted at Urbana, Illinois, 
during 1961 and 1962. A two-row Afco flame cultivator was used with two "burners 
per row in 1961, and hovers for flaming the area "between the rows were added in 
I962. Since results of 1961 studies were previously reported, results in this 
report are primarily for 1962.
Most flaming in 1962 was done at "full pressure” with liquified petro­
leum gas at a speed of 4 miles per hour. The major "broad-leaved weed species was 
pigweed, and German millet was seeded to simulate grass weeds.
Particular attention was given to evaluation of flame cultivation as a 
post-emergence application to control grass weeds in the crop row.
In 1961 corn was flame-pruned when 2 inches high "by flaming twice at 
1 mile per hour. No further flaming was done on these plots. The flame-pruned 
corn yielded 73.1 bushels per acre. The unflamed check plot with no flaming 
yielded 8 4 ,6 "bushels per acre.
In 1962 flame pruning was done "by flaming one time at 4 miles per hour 
when the corn was 2 inches high. Other treatments in addition to flame pruning 
in 1962 and the results are shown in Table 1, All plots were kept weed free by 
conventional cultivation and hand weeding. Flaming was done at 4 miles per hour.
Table 1. Effect of Single or Multiple Flaming 
on Corn Stand and Yield in 1962
Height of corn 
at time of 
flaming Bu. /A. Plants/A.
2" 99.2 16,100
4”, 8”, 12” 92.0 14,700
8”, 12”, 16” 96.0 l4,600
12”, 16”, 20" 98,2 14,000
None 9T U 15,600
Flaming of corn had little or no effect on percent of lodging or inci­
dence of disease in 1962, but it did cause delayed tassel emergence.
Results of flame cultivation of corn where German millet had been sown 
to simulate grass weeds are reported in Table 2 . Flame-cultivated plots were 
flamed three times at a speed of 4 miles per hour. Conventionally cultivated 
plots were cultivated twice. The pre-emergence treatment was a broadcast appli­
cation of atrazine.
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Table 2 . Effect of Flaming and Other Weed Control Practices on Corn Yield, 
Corn Stand, and Dry Weight of Weeds in 1962
Treatment Bu. /A. Plants/A.
Dry weight 
of weeds 
lb./A.
No control 69.3 14,700 ^,300
Flame cultivation 96.1 lb ,500 2,200
Flame pruning plus 
cultivation
flame
99.7 13,900 900
Conventional cultivation 112.9 15,000 500
Pre-em. plus flame cultivation 121.0 13,700 50
Pre-em. plus conv. cultivation 135.5 15,500 50
Results of flame cultivation of soybeans where German millet had been 
sown to simulate grass weeds are reported in Table 3. Flame-cultivated plots were 
flamed five times at a speed of 7 miles per hour beginning when soybeans were ap­
proximately 8 inches tall. Conventionally cultivated plots were cultivated twice. 
The pre-emergence treatment was a broadcast application of amiben.
Table 3. Effect of Flaming and Other Weed Control Practices 
on Soybean Yield and Dry Weight of Weeds in 1962
Treatment Bu. /A.
Dry weight 
of weeds 
lb./A.
Flame cultivation 25.7 2,600
Conventional cultivation 35.2 1,200
Pre-em. plus flame cultivation 38. 7 0
Pre-em. plus •%00 cultivation b l.b 0
Studies reported in Table t were conducted in an area with weeds alone 
and no crop, with flaming at 4 miles per hour from one to four times when weeds 
were various heights. Results indicated best control when flaming was begun at 
time of weed emergence or soon after and repeated four times.
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Table 4. Dry Weight of Weeds per Acre as Influenced by 
Various Applications of Flame Applied at 
Different Weed Heights
Humber of 
flamings Emergence
Time of first flaming
2" 4" 8"
(pounds per acre)
1 2,2+00 8,000 8,600 8,000
2 2,600 4, 100 2,300 7,500
3 2,200 4,100 4,200 5,000
4 900 ■ 1,700 1,800 2,500
Summary
Corn appears to have relatively good tolerance to flame, especially 
after it reaches a height of about 12 inches. Soybeans have less tolerance to 
flame than corn. Tolerance of both crops, however, depends on such factors as 
number and frequency of flamings, intensity of flame, speed or length of expo­
sure, and burner setting. Flame cultivation has done a fair job of controlling 
weeds if flaming is begun early when the weeds are very small and if it is re­
peated several times. However, by the time the crop is large enough to be most 
tolerant to flaming, most weeds are usually too large for flaming to be most 
effective.
Two possible advantages of flaming are that it eliminates problems with 
chemical residues and that, once weeds are controlled, the soil is not disturbed 
to bring the weed seeds closer to the soil surface for germination.
Cost of gas for three or four flamings would approximate the cost of 
band-applied pre-emergence herbicides, but cost of a four-row flame cultivator 
would be $800 to $1,000 compared with $100 to $200 for planter attachments to 
apply pre-emergence materials.
It appears that some combination of a pre-emergence herbicide, rotary 
hoeing, and conventional row cultivation would be more dependable than flame 
cultivation for controlling weeds, would involve less risk of crop damage, would 
require fewer trips over the field, and would be more economical.
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SOIL RESIDUES FROM HERBICIDES 
F. W. Slife, E, L. Knake, and W. 0. Scott
Some herbicides persist in the soil for considerable periods andmay injure 
susceptible crops. The lengths of time herbicides remain in the .soil vary greatly. 
Some, like 2,^-D, dalapon, Amiben, Randox, and Eptam, disappear rapidly. When used 
at recommended rates, these compounds do not normally persist for more than a 
month or six weeks. Others, like Monuron, Atrazine, Simazine, and Randox-T, may 
persist in toxic quantities until the next growing season.
Possible factors that help to determine the toxic effects of herbicides 
in the soil are vaporization, soil adsorption, leaching, chemical decomposition, 
photochemical decomposition, deactivation by organisms in the soil, and removal 
by plants.
Three pre-emergence herbicides, Randox-T, Atrazine, and Simazine, may 
have relatively long soil residue periods. Although the number of fields that 
have been affected is extremely small, the residue problem is of concern to us 
and farmers should have the facts so that they can use judgment in the choice of 
chemicals.
Randox-T. Soybeans following corn treated with Randox-T may show ab­
normal leaf growth from the residue. The symptoms appear similar to those caused 
by 2,4-D drift. They are usually more evident at the ends of fields where the 
applicator has slowed down or overlapped. A number of soybean fields observed 
in 1961 showed Randox-T residue symptoms. In only a few of them, if any, would 
yields be reduced because of the residue, since soybeans are capable of recover­
ing from injury. To avoid this possibility, however, the manufacturer lowered 
the content of T material in the formulation, and in 1962 only a very few fields 
showed any symptoms of Randox-T residue.
Our conclusion at present is that, if farmers apply Randox-T accurately 
and confine its use primarily to the heavier soils in the northern two-thirds of 
Illinois, it will not be a hazard to the soybean crop. This conclusion appears 
to agree with that in Iowa, where Randox-T is used in considerable quantity.
Small grain following corn treated with Randox-T appears to have good tolerance, 
but most vegetable crops should not be planted after Randox-T applications. Our 
personal preference is for greater use of Randox, followed by post-emergence 
2,^-D if necessary.
Atrazine and Simazine. These compounds are similar in action, but we 
use Atrazine for most of our corn work. Each year since Atrazine has been avail­
able, it has been used in increasing quantities. Because of excellent corn toler­
ance and good weed control, it is our best chemical for wide use on corn. We have 
no intention of discouraging the use of Atrazine, but we would be remiss if we did 
not also point out its weaknesses. With Atrazine the two major problems seem to 
be variable control of weeds on clay soils that are high in organic matter and 
soil residues that affect following crops. These two problems appear to be re­
lated. In the southern part of Illinois and in Missouri, Wisconsin, and Michigan, 
two pounds of Atrazine seems sufficient to give good weed control and seldom
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leaves enough residue to affect soybeans planted a year later. Even winter grains 
planted the same year have seldom heen affected when this amount of Atrazine was 
accurately applied to corn. In the heavier soils of northern Illinois and Iowa, 
three pounds of Atrazine is necessary to get good control. In some years this 
amount leaves enough soil residue to injure oats and soybeans planted a year later.
In general. It appears that soils with a high base exchange capacity 
are able to adsorb and hold Atrazine better than soils with a lower base exchange 
capacity. This higher holding action necessitates higher rates to achieve good 
weed control, but it also increases the soil residue problem. It would appear 
that the Atrazine in the soil solution and readily available to plants will de­
compose rather rapidly and that the adsorbed portion may become available gradu­
ally as the season progresses. Frequent wetting and drying may help to remove 
Atrazine from the soil colloids and organic matter, and temperature may be more 
important than other environmental factors.
Evidence indicates that the amount of Atrazine carried over to the next 
crop year is affected by the environment and will vary from year to year. Residue 
complaints resulting from i960 applications were high in Iowa in 1961, but those 
in 1962 resulting from 1961 applications were much lower. Residue complaints were 
low in Illinois in 1961 but were high in 1962.
We can do a number of things to reduce the possibility of residue from
Atrazine:
1. Use wettable powder instead of granular Atrazine. The reason may 
be that present equipment does not distribute the granulars accurately.
2. Grow continuous corn.
3. Rotate herbicides, restricting the use of Atrazine to fields that 
are to be planted to corn treated with another herbicide.
k. Apply Atrazine accurately, being careful not to overdose, overlap, 
or slow down during application.
5. Rise cornstalks in the fall to distribute any possible residue more
evenly.
6. Use band instead of broadcast treatment.
In summary, to reduce the possibility of damage to following crops, use 
the wettable powder of Atrazine, apply accurately, and cultivate to distribute 
any possible residue. At present we cannot predict whether other crops that fol­
low treated corn will be injured when the three-pound rate is used, even when 
these precautions are followed.
Atrazine residues pose the greatest hazard to oats. Soybeans are also 
sensitive, but to a lesser degree than oats.
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CARRY-OVER OF SOIL INSECTICIDES 
J. H. Bigger
The amount of insecticide remaining in the soil at various intervals 
following a treatment or series of treatments is of considerable importance to 
the corn producer. A source of such information is the chemical analyses that 
we have made of soil samples taken from fields with varying histories of aldrin 
treatment. The analyses were made by Dr. Bruce of the Illinois Natural History 
Survey.
Samples were obtained from a series of plots treated in 195 v^ 1955> and 
1956 at intervals of 6, l8, and 30 months following planting-time treatments.
The results, shown in the accompanying graph, indicate that the materials are lost 
rapidly. . ,
During 1961, extensive sampling of fields on three farms (A, B, and C), 
which had been variously treated, produced the data included in Table 1. These 
fields had each been treated at planting time each year that corn was planted in 
them since 195^v and the data show the effect of treating with three amounts of 
insecticide at various times and places in the rotation during the four years prior 
to 1961. They were sampled during the spring of 1961 after the most recent treat­
ments in i960--which means that they were sampled one year after the last treat­
ment.
The data in Table 1 indicate that the amount of insecticidal residue was 
affected by the amount of insecticide applied, the frequency of treatment, the 
lapse of time since the last treatment, and cultivation since the last treatment. 
They also show that effective amounts remained only where treatments were applied 
in three of the last two four-year periods. They also indicate that treatments 
previous to the past three years did not increase the amount of residue.
The importance of prompt disking is emphasized by the data in Table 2, 
which show that most of the insecticide was lost when the treated area was not 
disked until planting time.
PERCENT OF INSECTICIDE REMAINING IN SOIL 6, 18, AND 30 
MONTHS AFTER A SINGLE TREATMENT AT PLANTING TIME
Period of sampling
Table 1.— Relation of Pounds of Insecticide Applied, Years Tested, and Interval Between Treatment and Sampling 
to Residues Remaining in Soil One Year After Test Application—/ .
Test
number
Crops on land 
during 4-year 
period^/
Number 
of years 
treated
Pounds of 
insecticide 
applied 
per acre
Total pounds 
in b years
Residue 1 
Number of 
pound s3/
year after last application 
Percent of Percent of 
total used last application
B-3 C-B-0-C1 1 2 2 0.385^ 19.5 19.5
B -2 0-C-C-B 2 2 b 0.5720 14.3 28.6
B-l B-O-C-C 2 2 b 0.9736 24.3 48.7
C-2 C-C-0-C1 2 3 6 0.6514 10.9 21.7
c-3 C-0-C1-C 2 3 6 0.7248 12.1 24.2
C-l 0-C1-C-C 2 3 6 1.1594 19.3 38.6
A -3 C-C-C-0 3 1.5 4.5 0.5264 11.7 35.1
A-l c-o-c-c 3 1.5 4.5 0.6492 14.4 p . 3
C-5 C-C-C-0 3 3 9.0 1 .4670 16.3 48.9
C-4 Cl-C-C-C 3 3 9.0 2.2616 25.1 75.^
C-6 c-c-c-c b 3 12.0 2.0518 17.1 68.4
l/ All treated each year in corn since 1954.
2/ C = corn, 0 = oats plus catch crop, Cl = clover, B = soybeans. 
3/ Aldrin plus dieldrin.
Table 2 .--Effect of Disking Time of Winter Treatments on Insecticide Residues in Soil in Mid-June 
(Treated with 1.5 pounds aldrin as granules)
Time treated Time disked
Residue in 
Pounds per acreA/
soil in mid-June
Percent of application
February Yf ? 1961 March 4, 1961 1.1848 79.0
February 17} 1961 April l6_, I96I 0.335^ 22.4
February 18, 1961 Planting time 0.1484 9.9
1/ Aldrin plus dieldrin.
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NEW DEVELOPMENTS IN HOUSE FLY CONTROL 
Steve Moore III
We should never talk house fly control without stressing good sanita­
tion. Good sanitation implies cleaning manure from calf pens, loafing sheds, 
and other areas at least once a week. Spread manure so that it will dry and 
he unsuitable for maggot development. Follow by spraying the ceilings and walls 
of all livestock buildings with residual insecticide like dimethoate, diazinon, 
ronnel, or Eaytex. Baytex, however, should not be used in dairy barns--only in 
beef barns. Make the first application in early June before the flies become 
numerous. Supplement spray applications with a spray bait form of the same 
chemical or bait with dimetilan bands. This we consider to be the best approach 
for a sound house fly control program.
Table 1.--Results of Field Tests With Various In­
secticides to Control House Fly in 
Illinois, 1962
Length of excellent control
Insecticide and dosage Weeks
Baytex, 1.5$ 5
Diazinon, 1.0$ 3
Dimethoate, 1.0$ 5
Ronnel, 0 .5$ 2
Dimetilan bands—^ 0
TJ Suggested as a supplement to good sanitation 
and residual spraying.
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SALES POLICY AWD RESEARCH FACTS 
F. W. Slife
The growth of the agricultural pesticide business has been nothing short 
of phenomenal. During the past 20 years we have built a segment of U. S. industry 
that we cannot do without. It is important, however, to slow down occasionally on 
this road of progress to evaluate the direction in which we are going and to per­
haps do a little map-reading.
Unfortunately, someone outside our industry analyzed the pesticide busi­
ness in the book "Silent Spring." There are enough strands of truth woven into 
this blanket of fiction that it can hardly be overlooked.
It seems to me that this book has had two main effects: The first has 
been to unite the pesticide industry behind a program of informing the public on 
the value of pesticides and explaining how dependent we really are on the con­
tinued use of these compounds. The second has been to make us realize that there 
is a growing segment of our population that is highly skeptical about the use of 
pesticides. This group is concerned about the effect of pesticides either directly 
or indirectly on the health of people and wildlife.
As dealers or distributors of pesticides, you have a tremendous respon­
sibility to keep, and you can be of great help in keeping, the pesticide business 
growing at a healthy pace. It seems to me that each mistake we make in using 
pesticides may be another straw that helps to break the camel's back, and if we 
continue to make them we may be faced with more and more restrictive legislation 
on the use of pesticides. These restrictions could be at either the federal or 
the state level. We can all help to prevent such possibility by careful use of 
pesticides.
More and more responsibility for the safe use of pesticides will fall 
on the shoulders of dealers and distributors. The time from the synthesis of a 
chemical to its appearance on the market has been shortened. In a few cases 
manufacturers are marketing compounds with fewer data than we really need. As 
compounds become more specific, it will fall to the dealers to educate the users 
on how to use these compounds. If the manufacturers are going to put you in a 
position of having to answer all the complaints on pesticides, then you have a 
right to challenge them to give you less sales policy and more research facts.
To keep your business healthy and our profession strong, we suggest 
that you continue to do the following:
1 . Don't rush to sell chemicals that are not fully recommended by 
the USDA or experiment stations. There is usually a good reason why a chemical 
or chemical use is not fully recommended. Pushing a chemical under these cir­
cumstances can lead to difficulties.
2. If you have a stock of an outmoded chemical, don't continue to 
sell it when new and better treatments are recommended.
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3. Keep abreast of current information. Almost every state has a 
pesticide conference as -well as publications on this subject. If you are going 
to sell chemicals and be an authority in your area, then you must keep up on 
current information.
k. If you don't have the specific chemical for a treatment, tell your 
customer and let him obtain it somewhere else. This kind of honesty loses the 
immediate sale but usually pays dividends in the long run.
5- Be sure to inform a customer of the possibility of crop injury if 
the chemical is of this nature. An example would be Atrazine residue that could 
affect oats or soybeans the following year. The residue problem is not extremely 
serious, but some customers are apt to think so if they have not been informed 
about it ahead of time.
6. Continue to warn customers about the toxicity of chemicals to people 
and wildlife. Urge them to store these materials safely and avoid indiscriminate
use.
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problems WITH AGITATION OF WETTABLE POWDERS 
Wendell Bowers
More agitation is required to assure uniform application of insoluble 
wettable powder spray solutions than is ordinarily provided by the conventional 
open by-pass method. This conclusion was reached in a study* conducted in 1962 
to determine the agitation requirements of Atrazine 80W.
The concentration used in all of the tests was k pounds of Atrazine 80W 
in 20 gallons of water. For the agitation tests, a four-row band-spray applica­
tion was simulated by using a 55-gallon barrel in upright position as the sprayer 
tank. The material was discharged through a single orifice under 30 psi at a rate 
of 1.25 gallons per minute. This rate is the equivalent of four nozzles spraying 
l4 -inch bands at a planting speed of 5 miles per hour and applying 1.5 pounds of 
powder in 7.5 gallons of water per acre. A 10-gallon-per-minute vane-type pump 
with an actual total discharge of 6.5 gallons per minute was used.
Suspensibility of Material
Preliminary to the agitation tests, the amount of wettable powder re­
maining in suspension, without agitation, for periods up to 12 hours was de­
termined. Results of this test were as follows:
Settling time, 
hours
Percent of wettable powder 
remaining in suspension
0 100
1 75
2 72
k 6 k
6 56
8 51
10
12 ^3 '
This test indicated the need for aggressive agitation following shut­
down of a sprayer with solution remaining in the tank. The 12-hour settling 
period simulated an overnight shut-down and indicated that 57 percent of the 
material would have to be resuspended.
Open By-Pass Agitation
In all of the agitation tests, two runs were made. The first run was 
made with a tankful of freshly mixed material. The second run was made with 
the same material after a 12-hour settling period. Prior to the second run, 
the system was operated for 15 minutes to give the agitation system a chance 
to resuspend the settled powder. The spray mixture was then discharged through 
the orifice to simulate field application. Results of the tests with the fresh 
and resuspended material are given in Figure 1 .
*Hydraulic Agitation of Wettable Powders, unpublished report by Jesse Ray Young, 
senior student in Agricultural Engineering, May 1962.
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Jet-Volume Booster Agitation
In this test a single-orifice jet-volume "booster with a ll/64-inch 
orifice plate manufactured by Hypro Engineering Company was used. It was 
fastened to a rigid pipe and oriented to discharge across the bottom of the 
barrel. It was connected to the system to operate under the same 30 psi 
pressure as the discharge orifice. Results of the two runs with this system of 
agitation are given in Figure 2 .
Hydraulic Agitation
A hydraulic agitator manufactured by Spraying Systems Company was used 
in the same way as the jet-volume booster. This agitator consisted of three 
3/32-inch orifices and was oriented to direct one stream across the center of 
the bottom of the barrel and the other two streams around the outside. Results 
of this test are given in Figure 3 «
Conclusions
With the open by-pass system the concentration varied as much as 5 per­
cent in the run with freshly mixed material, but the variation jumped to 30 per­
cent in the resuspension run. Most of the material applied in the resuspension 
run varied from the intended concentration by 10 percent or more. This differ­
ence clearly showed the inability of open by-pass agitation to resuspend a wettable 
powder mixture even when cycled for 15 minutes before the start of field applica­
tion. It also points to the problems incurred when the spray material is allowed 
to stay in the tank overnight. Also, during the tests the screen in the dis­
charge orifice was nearly clogged at the end of the run with the resuspension 
test. These test results show that some of the erratic results in the use of a 
wettable powder like Atrazine 80W can be traced to variations in concentration 
of the spray material.
After a settling time of 12 hours, the jet-volume booster failed to re­
suspend all of the material that had settled on the bottom of the barrel. It did 
give good results with the freshly mixed material, the concentration varying only 
negligibly.
The hydraulic agitator caused little variation in concentration during 
both runs, the resuspension test varying only 2 percent. This result points to 
the value of using an agitation system that washes out the bottom of a tank.
On the basis of these tests, the following recommendations can be made 
to help insure even application of an insoluble wettable powder;
1 . Provide for complete suspension of the original mixture by first 
making a slurry. Then immediately mix, agitate, and apply.
2 . Do not let the material sit in the tank. End the day with an empty 
tank, and then flush out the system with water.
3 . Be sure the pump is large enough to agitate the material and still 
maintain nozzle pressure. A. 10-gallon-per-minute pump would be the minimum size 
for a four-row band application. Larger pumps would give much better agitation.
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b. If possible, use a device to provide agitation under pressure, 
agitator should give complete coverage of the bottom of the tank.
5. If material has settled out, it must be completely resuspended 
before you continue field application.
The
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GRANUIAR VS. LIQUID IRE-EMERGENCE HERBICIDES 
E. L. Knake
Most pre-emergence herbicides can "be applied either as sprays or as 
granules. Most materials for spray application are formulated as liquids, hut 
Atrazine and Lorox are wettable powders. Sodium PCP is a headed material that 
can he applied dry or dissolved in water and applied as a spray. Most granular 
herbicides are formulated by impregnating inert clay granules with the chemical. 
For Atrazine granules, ammonium sulfate is used instead of clay. In general, the 
granular forms have been about equal to the liquids in effectiveness for con­
trolling weeds if applied accurately and uniformly to the soil at recommended 
rates.
Although the cost of band applications has been about 60 cents more 
per acre for granules than for liquids, many farmers have preferred granules be­
cause of convenience in handling. With granules no water needs to be hauled and 
no mixing is necessary. In a herbicide requiring 10 pounds of granules or 10 gal­
lons of water, the weight of liquid transported would be over eight times the 
weight of granules. The water applied in a spray merely serves as a carrier to 
distribute the chemical uniformly. It does not move the chemical into the soil. 
About 15,000 gallons of water are needed for moving the chemical into the soil, 
and for this purpose we depend on rainfall.
Sprays can be applied more uniformly than granules because there are 
more spray particles. A spray made up of droplets i|-/l,000 inch in diameter ap­
plied at 10 gallons per acre will average 11,500 droplets per square inch.
A 24/48-mesh granular material applied at 10 pounds per acre in a band will aver­
age approximately -^0 granules per square inch. The comparison is 11,500 droplets 
to 40 granules per square inch.
In most cases the relatively small number of granules has been adequate. 
Sprays may have some advantage where soil surfaces are uneven and rough. Here the 
granules tend to roll and do not "stay put" so well as materials applied as a 
spray.
One of the greatest advantages of granules is to reduce irritation to 
the operator caused by application of such materials as Randox, Randox-T, and 
sodium PCP. Granules help to reduce, but do not entirely eliminate, irritation.
With Atrazine the wettable powder is preferable to granules. In 1962 
a number of cases of injury to oats and soybeans were reported as a result of 
residues in the soil from previous applications of Atrazine. In most of these 
cases the residue problem was apparently associated with granules. Part of the 
problem was apparently due to inadequate granular application equipment. When 
the flexible hoses on "high mounted" applicators are too long, they sag. Even 
though the granules may be metered properly at the top of the tubes, this does 
not guarantee a uniform flow at the bottom of the tubes. On older equipment 
these tubes may be shortened.
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Another problem was shutting off the equipment at field ends. Although 
some applicators can he shut off at the hopper, enough granules still flow through 
the tubes to "dribble" in turning at the ends. When end rows were planted, the 
granules then gave an overdosage.
In addition to equipment difficulties, there are no doubt other factors 
that are responsible for the residue problem.
The extent of this problem with granular Atrazine was not anticipated. 
Since Atrazine granules were formulated with ammonium sulfate, it seemed reasonable 
to assume that the ammonium sulfate would break down very rapidly to release the 
Atrazine.
The exact phenomenon that occurs with the granular form of Atrazine in 
the soil is not clear. However, one reason Atrazine residue lasts longer in 
granular form than in wettable powder form may be that in wettable powder form 
many more particles are applied to the soil and the more uniform distribution 
may cause the chemical to dissipate more quickly or hold onto soil particles or 
organic matter in less concentrated form. In granules the chemical may concen­
trate more in localized areas because there are fewer particles. Once they asso­
ciate with clay or organic matter, they may dissipate slower.
This process may be compared with the slower breakdown of a large par­
ticle of limestone and the more rapid breakdown of a fine particle of limestone.
Although this line of reasoning may partially explain the reason for 
residues, there are no doubt other influencing factors, such as seasonal weather 
conditions that influence the rate of breakdown where either granular or spray 
applications are made.
We hope that further research will permit a more complete and accurate 
explanation for the apparent difference between the granular and wettable powder 
forms of Atrazine.
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RESEARCH ON SOIL INSECTICIDES FOR CORNFIELDS 
J. H. Bigger
For my report I have summarized data available for the years 1957 through 
1962. I chose this period to compare planting time and winter or spring treatments 
The tahles show this comparison. Tables 1 and 2 present new data to show the im­
portance of the soil insect problem in Illinois. The greater proportion of root 
aphid and rootworm infestations where winter and spring treatments were applied 
reflect an area situation, and the type of farming is somewhat different in the 
north and northwest portions of the state where most of these fields were located. 
We also selected some fields where rootworms were expected to be present. This 
selection of fields resulted in a higher proportion of plants infested by these 
two insects. It does not necessarily indicate a lower over-all effectiveness of 
the winter and spring treatments.
Tables 3 through 11 should be self-explanatory. They contain the same 
type of information as in previous reports. For the sake of brevity, they are not 
broken down further into comparisons of broadcast and row treatments at planting 
time or of winter and spring treatments. It should be pointed out that planting 
time broadcast treatments are superior to row treatments. In general, more de­
tailed data indicate that spring treatments tend to be better than winter treat­
ments. .Further analysis shows that this difference is traceable to the fact that 
spring treatments are usually disked promptly, whereas there is likely to be con­
siderable delay in disking winter treatments. The data also reflect the fact that 
spring treatments are likely to be applied on plowed ground.
Percent of increase is a more valuable figure than actual stand counts 
or yield weights. A 1 percent increase in yield may mean 100 to 200 dollars in 
the pocket of the producer.
An item not tabulated is cutworm control. This season we received 
several reports of unsatisfactory results. Contrary to 1961, most of these 1962 
reports were from fields where planting-time treatments had been used. In the 
1962 reports the cutworm control failures were in low or wet areas in the fields. 
These areas are the pressure points where black cutworms are most likely to be 
abundant and the most susceptible ones in any field.
Table 1.— Percent of Tests in Which Each Insect Was Present 
in Soil Treatment Tests, 1957“1962
Wire-
worms
White
grubs
Root
aphids
Root-
worms Colaspis
Planting-time treatments (135)“^ 52.8 15.2 25.3 2A.7 15.2
Winter & spring treatments (115) 55.1 11.0 27.1 ko.k 8.1
~TJ Numbers in ( ) indicate the number of tests involved.
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Table 2.— Percent of Plants Infested in Soil Treatment Tests, 1957-1962
Treated Untreated
areas areas
Planting-time treatments (135)~^ l4.0 45.1
Winter & spring treatments (115) 30.^/ 54.3
17 Numbers in ( ) indicate the numbers of tests involved. 
2/ Due to root aphid infestations. See Table 1.
Table 3*— Percent of Control of Insects by Soil Treatments, 1957-1962
Wire- White Root Root-
worms grubs aphids worms Colaspis
l/Planting-time treatments (178)—' 80.7 85.7 79-7 86.8 67.9
Winter & spring treatments (135) 81.7 93.3 14.7 83.7 77-7
17 Numbers in ( ) indicate the number of tests involved.
Table 4.--Percent of Increase in Plant Populations Following 
Soil Treataments, 1957-1962
Average number of 
plants per acre Increase for treatment
Treated Untreated Number of
areas areas plants Percent
Planting-time treatments (188)—' 13,200 12,470 730 5.8
Winter & spring treatments (1I3) 14,200 13,530 670 5.0
1/ Numbers in ( ) indicate number of tests involved.
Table 5 Increases in Yield Due to Soil Treatments, 1957-1962
Average yield,-#2 corn 
Treated Untreated Increase for treatment
areas areas Bushels Percent
Planting-time treatments (63)—^ 99.8 92.7 7-1 7.6
Winter & spring treatments (45) 112.9 105.0 8.0 7.6
T7 Numbers in ( ) indicate number of tests involved.
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Table 6.--Effect of Plant Cover Present When Winter and Spring Treatments 
Were Applied for Insect Control, 1957-1962
Percent control of:
Wire- White Root Root-
worms grubs aphids worms Colaspis
Stubble (corn, soybean, or grain) (87)-/ 81.0 96.3 15.2 83.-7 —
Sod (22) 87.7 66.7 0.0 — 73-1
Plowed ground (24) 86.2 — — 93.8 87.5
(Blanks indicate too few sets of data for satisfactory average.) 
l/ Numbers in ( ) indicate the number of tests involved.
Table 7 *--Effect on Plant Populations of Plant 
Spring Treatments Were Applied, 1957-
Cover Present Where 
19o2
Winter and
Average number of 
plants per acre
Increase for 
treatment
Treated
areas
Untreated
areas
Number
plants
of
Percent
Stubble (corn, soybean, or grain) (87)—^ 17,250 13,570 680 5.0
Sod (22) 13,875 13,475 700 3.0
Plowed ground (28) 17,705 13,450 955 7-1
1/ Numbers in ( ) indicate number of tests involved.
Table 8.-■Effect on Yields of Plant Cover Present When Winter and Spring 
Treatments Were Applied, 1957-1982
Average yield y2 corn 
Treated Untreated
Increase for 
treatment
areas areas Bushels Percent
Stubble (corn, soybean, or grain) (75)—^ 109.8 101.9 7-9 7.7
Sod (6) 115.8 108.7 7-3 6.8
Plowed ground (11) 117.6 106.2 11.7 10.7
TJ Numbers in ( ) indicate number of tests involved.
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Table 9.--Effect of 
on Insect
Time of Disking of Winter and Spring Soil Treatments 
Control, 1957-1962
Percent control of:
Wire-
Worms
White Root 
grubs aphids
Root-
worms Colaspis
Disked promptly (98)—/ 85.O 85.7 0.0 87. A —
Disking delayed (60) 78.8 100.0 28.9 82.7 —
Not disked (27) 83.3 88.9 0.0 36. A 83.3
1/ Numbers in ( ) indicate number of 
Blank spaces indicate too few sets of
tests involved.
data for satisfactory average.
Table 10.--Effect of Time of Disking of Winter and Spring Soil Treatments 
on Plant Populations, 1957-1962
Average number of 
plants per acre Increase for treatment
Treated
areas
Untreated
areas
Number of 
plants Percent
Disked promptly (A5)—^ 14,545 13,755 790 5.8
Disking delayed (60) lA,125 13,445 680 5.1
Not disked (30) 13,925 13,380 545 A.l
1/ Numbers in ( ) indicate number of tests involved.
Table 11.— Effect of 
on Yields,
Time of Disking of Winter and Spring Soil Treatments 
1957-1962
Average yield #2 corn Increase for treatment
Treated
areas
Untreated
areas Bushels Percent
Disked promptly (l6)—^ 108.0 99-8 8 .3 8 .3
Disking delayed (22) 116.3 108.1 8.2 7.7
Not disked (7) 113.4 107.3 6.1 5.7
TJ Numbers in ( ) indicate number of tests involved.
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FURTHER COMPETITION STUDIES WITH GIANT FOXTAIL 
E. L. Knake
Earlier competition studies at the University of Illinois have indicated 
the seriousness of various intensities of giant foxtail growth in competition with 
corn and soybeans.
In 1961 competition studies with giant foxtail were started to determine 
the seriousness of the weed at various times during the cropping season. These 
studies are being conducted in both corn and soybeans. Foxtail is seeded in the 
crop row at the time the crop is planted in one series of plots. Other seedings 
of foxtail are made at intervals of three weeks. The five seeding dates plus a 
weed-free check make up the six treatments, which are each replicated six times.
Both crop and weeds are harvested. Results are reported in Tables 1 
and 2. A comparison of the two years indicated that the amount of weed growth 
varied considerably with time of planting, but weed dry matter and reduction in 
crop yield were similar in the two years.
Table 1.--Corn and Giant Foxtail Yield as Influenced 
by Various Foxtail Seeding Dates. Figures 
Represent a Two-Year Average, 1961 and 1962.
Date foxtail seeded
Two'
Corn
bu./A.
-year average
Weeds
lb. drv weight/A.
Same day crop was planted 110.3 1,650
3 weeks after crop was planted 120.9 375
6 weeks after crop was planted 123.0 190
9 weeks after crop was planted 122.1 70
12 weeks after crop was planted 124.2 30
Weed-free 123.1
"
Table 2 .--Soybean and Giant Foxtail Yield as Influenced 
by Various Foxtail Seeding Dates. Figures 
Represent a Two-Year Average, 1961 and 1962.
Date foxtail seeded
Two- 
Soybeans 
bu. /A.
year average 
Weeds
lb. drv weight/A.
Same day crop was planted 27.9 2,400
3 weeks after crop was planted 35.3 25
6 weeks after crop was planted 36.9 --
9 weeks after crop was planted 36.3 - -
12 weeks after crop was planted 36.2 -  -
Weed-free 35.9
"
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These data indicate that soybeans compete tetter than corn with late- 
season weeds. This difference is due largely to the difference in degree of 
shading by the crop.
The data also indicate that the early weeds, which began growing at 
the same time as the crop, are by far the most serious competitors. If soybeans 
get a head start on the weeds, they shade the soil and are able to compete ef­
fectively with weeds from late-germinating seed.
Corn also competes effectively with the late weeds,but because it does 
not shade the soil so much as soybeans more weeds grew from the four late seed- 
ings in corn than from similar seedings in soybeans. This weed growth in corn, 
however, did not cause serious yield reductions, probably because the competition 
from the weed did not start until the corn was already well established.
The results of this study emphasize the importance of early use of 
rotary hoeing, row cultivation, and pre-emergence herbicides to control weeds.
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SOME FACTS CONCERNING PESTS AND PESTICIDES
George C. Decker—1/
It seems probable that every American has some interest in conservation, 
but unfortunately most of us have our own personal definition of the term and an 
individually slanted concept of what it implies: soil conservation, water con­
servation, save the wilderness, save the prairie chicken, save our crops, protect 
our health, etc. Most so-called conservationists go even further, not necessarily 
trying to preserve the status quo, as the term conservation might imply, but rather 
to alter it in such a way as to benefit certain species or hinder others through 
pest control, game management, stream improvement, lake management, flood control, 
drainage, irrigation, etc., ad infinitum.
Many of us talk glibly of the balance of nature, but again we might ask 
ourselves: What is the balance of nature, and just what does it mean to us in­
dividually and collectively? Some of my entomologist friends cite outbreaks of 
grasshoppers, chinch bugs, armyworms, etc., as evidence that there is no such 
thing as a balance of nature. But when I recall that, to maintain a constant 
population for a species in which a female averages 1,000 eggs, in each genera­
tion 99® ( 9 9 . W  of those must die before they have a chance to reproduce, and 
that if only 900, or 9°$g died there would be a 50-fold, or 5^000 percent, in­
crease in the population in just one generation, then I marvel at the efficiency 
of nature.
It would appear that there are those to whom the so-called balance of 
nature implies a Utopian condition in which all forms of plant and animal life 
exist together in a peaceful and harmonious relationship. This, of course, is 
not the case, for in nature every living organism is inevitably engaged in the 
most ruthless kind of competition with every other organism upon which its in­
terests impinge. Furthermore, nature’s balance is not a static thing. Rather, 
it represents a fluid state of affairs which changes from day to day, depending 
on fluctuations in the intensity of many environmental conditions that combine 
to govern population levels of all forms of life.
By virtue of a unique attribute called intellect, which enabled him to 
develop powerful tools capable of changing physical and ecological environments 
to suit his needs and whims, man has risen to a position of dominance. In his 
ascent he selected, protected, propagated, and husbanded certain plants and ani­
mals most desired by him. Other species detrimental to man or to the organisms 
he has chosen to husband, he regards as pests to be suppressed or, if possible, 
exterminated.
Under the near-pristine conditions that prevailed before the coming of 
Columbus, with the American Indian something less than the dominant factor in the 
environment in which he lived, the North American continent supported about one 
million humans. As a result of the rapid acquisition of new knowledge and the 
development of new mental, mechanical, and chemical tools, all of which man has
1/ Principal Scientist and Head, Section of Economic Entomology, Illinois Natural 
History Survey and Illinois Agricultural Experiment Station, Urbana.
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employed to improve his own competitive position, the human population in the 
United States has, in less than five centuries, risen to approximately l8o mil­
lion. Therefore, to supply the food and fiber required to clothe, feed, and 
house our vastly increased population, a high level of production must he main­
tained, even at the risk of displacing some of the original plant and animal life 
when and where this becomes necessary.
Cultivated crops grown in North America are attacked by more than 3^000 
economically important species of insects, as many plant disease agents, and un­
estimated numbers of nematodes, rodents, weeds, and other competitors. Estimates 
of the destruction caused by agricultural pests made independently by several 
other agencies range somewhere between 8 and 15 billion dollars annually--a quarter 
of our annual production--and this despite the widespread use of the best control 
practices now available. In 195 -^ the United States Department of Agriculture 
estimated that crop losses caused by pests make necessary the cultivation of an 
extra 88 million acres each year, and that crop losses subsequent to harvest equal 
the production of an additional 32 million acres. It seems possible that wildlife 
stands to gain by an Intensification of pest control that might lead to the re­
lease of all or part of these 120 million wasted acres for use as game refuges or 
recreational areas.
Wholly aside from the economics of production, adequate pest control is 
made mandatory by state and federal laws that provide for the establishment of 
market grades that regulate the distribution and marketing of food products. We 
must also recognize that the provisions of the Food, Drug and Cosmetic Act apply 
equally to any and all types of food contaminants, regardless of whether they are 
biological or chemical in nature. Its annual reports show that each year the Food 
and Drug Administration seizes as unfit for human consumption literally thousands 
of tons of food. Roughly three-fourths of all these seizures are attributable to 
filth or decomposition, which of course includes the presence of insects, insect 
fragments, molds, fungi, bacteria, and other undesirable organisms.
In the light of these facts, the Food Protection Committee of the Na­
tional Research Council has said: "Plant and animal pests rank among the fore­
most causes of food destruction, food deterioration, and food contamination.
Hence, the absolute necessity of protecting growing crops and products from 
serious attack by insects, plant diseases, and other pests is recognized as es­
sential from the standpoint of both quantity and quality of the food produced."
The one-third of the nation1s land surface devoted to forest production, 
like the agricultural areas, is frequently subjected to the ravages of a wide 
variety of pests.
Many of the most dreaded diseases of man and his domestic animals are 
insect-borne, and the continued control of these disease vectors is essential to 
the maintenance and advancement of several highly successful public health pro­
grams. Yellow fever has long since disappeared, and malaria, at one time preva­
lent over a large portion of the country, has been essentially eradicated from 
the United States, leaving encephalitis as the principal mosquito-borne disease 
still to be conquered. The low incidence of typhus, dysentery, Rocky Mountain
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spotted fever, and a number of other potentially dangerous diseases is in no 
small degree attributable to vector control. Just as other phases of conserva­
tion have their recreational and esthetic values, so, too, pest control embraces 
a variety of intangible considerations ranging from the safeguarding of human 
health to the preservation of a pleasing landscape.
The fact that the Congress of the United States and several state legis­
latures, normally reluctant to appropriate funds except in response to great pres­
sure, have appropriated funds for Mediterranean fruit fly, Japanese beetle, large- 
scale gypsy moth, and fire ant control programs attests to the fact that there 
must be strong support for as veil as opposition to such programs.
There seems to be general agreement that pest control is essential.
The area of disagreement seems to involve the procedures to be followed. Since 
nature does such an excellent job of establishing and maintaining balances be­
tween species and establishing limitations on species, it would seem logical that 
man, to be most successful in influencing plant or animal populations, should 
thoroughly study and then attempt to emulate nature.
Our highly successful agriculture of today reflects and is a tribute to 
man* s success in modifying the forces of nature to provide a suitable environment 
for the production of his crops and livestock. However, by modifying the environ­
ment in his own favor, man provided an abundant food supply and other environmental 
conditions highly favorable to many species of insects and other pests; thus he has 
inadvertently created many of his most important pest problems. To reverse the 
procedure might well nullify his essential production gains.
Historically, most entomologists have for many years insisted that in 
so far as possible pest control should be largely biological and ecological in 
nature. Actually, in years gone by, biologists generally devoted most of their 
research time to biological and ecological studies, and for many years ecological, 
cultural, and mechanical control measures dominated all pest control activities.
It was only after such methods alone proved to be inadequate and the needs for 
better pest control became imperative that the farmers themselves turned to the 
use of chemicals that showed promise. Scientists more or less reluctantly fol­
lowed their lead, and thus we entered an age of chemical pest control.
The increase in pesticide usage has been closely associated with and 
has run parallel to the advances in farm mechanization. Thus, in these days of 
automation and labor-saving devices, pesticides are regarded as chemical tools 
that are just as indispensable as mechanical tools in the production of agricul­
tural crops. It would be economically impossible for farmers to abandon the use 
of pesticides. Capital investments in farms today are such that occasional com­
plete or even partial crop failures cannot be tolerated.
With the advent of DDT in 19V? and the large array of chlorinated hydro­
carbon and organophosphate insecticides that followed in quick succession, a num­
ber of competent and distinguished scientists expressed concern that the wide­
spread use of these materials might create a public health problem. This aspect 
of the problem was reviewed by several scientific bodies, notably the World Health 
Organization, the U. S. Public Health Service, and the Food Protection Committee
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of the National Research Council. In each instance the general conclusions were 
drawn: (a) The large-scale use of pesticides in the manner recommended by manu­
facturers or competent authorities and consistent with the rules and regulations 
promulgated under existing laws would not "be inconsistent with sound public health 
programs, and (h) although the careless or unauthorized use of pesticidal chemicals 
might pose potential hazards requiring further consideration and study, there was 
no cause for alarm.
As a prerequisite to an evaluation of hazards, a clear distinction must 
he drawn between toxicity and hazard. As the Food Protection Committee has re­
peatedly pointed out, "Toxicity is the capacity of a substance to produce injury; 
hazard is the probability that injury will result from the use of the substance 
in the quantity and in the manner proposed." Thus, an estimate of the hazard in­
volved in the use of any particular substance must be based upon a knowledge of 
its toxicity and of the details of its use. The fact that a chemical is toxic 
does not mean per se that its proper use will entail a hazard.
As noted earlier, the hazards to man and his domestic animals resulting 
from registered or otherwise approved uses for insecticides in public health and 
agricultural insect control programs have been studied, and the general sum and 
substance of all research in this field has failed to indicate any significant 
public health hazards. As a matter of fact, it is generally conceded that safety 
factors ranging from 10 to 100 fold have been included in most recommendations, 
and at times such factors have been superimposed one upon another until the pos­
sibility that an actual hazard may exist is fantastically remote.
We do not say that pesticides are totally non-hazardous to man. They 
can and at times they do injure man, but in reality the real hazards--irrespon­
sibility, carelessness, ignorance, delusion, and skepticism--involve mental re­
actions and human judgments and are not really toxicological in nature. We will 
not go into these details because as you will recall we discussed the extent and 
nature of operational and incidental hazards last year (pages 3“T^ 19^2 Manual).
Entomologists, toxicologists, and wildlife biologists alike recognize 
that many species of wildlife are subjected to hazards not encountered by man 
and/or his domestic animals, and thus they present special problems requiring 
special research attention. For example, it is well known that, in general, the 
food consumption of animals is more or less inversely proportionate to their size; 
thus birds, rabbits, and other forms of wildlife receiving the same diet as much 
larger animals actually ingest larger amounts of pesticidal chemicals in terms of 
mg./kg. of body weight. Then, too, in many treated areas the intake of insecti­
cides by various forms of wildlife may be by ingestion, inhalation, or absorption, 
and under some conditions certain species may be subjected simultaneously to ex­
posure by all three routes of administration. Finally, it is obvious that rela­
tively small species moving in, around, and under a vegetative cover are subjected 
to greater and more prolonged exposure than are larger domestic animals standing 
well above the contaminated vegetation.
In view of the foregoing factors, it is not surprising that there have 
been numerous instances where wildlife of varied types has been adversely affected 
by insecticides. At the same time, the preponderance of evidence to date indicates 
that such incidents can in practically all cases be traced to carelessness, to
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accidents, or to instances involving experimentation. To date the impact of 
insecticide use on wildlife has not been great, and certainly not disastrous. 
While we can cite many unfortunate incidents, they were quickly detected and in 
most, if not all, cases remedial measures were adopted. Actually, in so far as 
wildlife is concerned, the impact of insecticides as used in agriculture, for­
ests, and mosquito control has "been relatively insignificant compared with many 
of the other everyday acts of man.
In general, agricultural lands present simplified ecosystems with mini­
mal wildlife populations. Pesticide dosage rates are relatively low, and residue 
dissipation is often so rapid as to necessitate frequent retreatment in order to 
maintain deposits that will hold even highly susceptible pests in check. Thus, 
despite the use of billions of pounds of pesticides on millions of acres of crop­
land, damage to wildlife attributable to these treatments has been surprisingly 
low, and in the vast majority of cases no such losses are reported. Most of the 
incidents attributable to agricultural practices are related to certain limited 
practices, e.g,, seed treatments and treatments over or adjacent to wetlands of 
one type or another.
Likewise, although the ecosystems are much more complex, considering 
the extensive areas that have been treated, the use of pesticides on forest lands 
has resulted in relatively minor wildlife losses. While there have been minor 
incidents resulting from carelessness and accidents, cases of serious wildlife 
losses have been few and far between. Here again the major problems are en­
countered in the wetland areas, streams, lakes, and marsh areas. It also appears 
that most of the unfortunate incidents occurred in the early years of forest 
treatment and that remedial measures have largely corrected early mistakes.
Generally speaking, pesticides applied in mosquito control and other 
public health programs have caused minimal damage to wildlife. The dosage rates 
employed in such programs are so low that under other circumstances they would 
pose no problems at all. However, unfortunately, the very nature of such pro­
grams requires that much of the work be centered in the extremely sensitive areas 
known as the wetlands, where it is generally recognized that many aquatic and 
semi-aquatic forms of life, such as fish, aquatic reptiles, amphibians, and num­
erous arthropods, are very susceptible to poisoning by certain pesticides. Di­
rect contamination of streams and lakes by a general aerial application of an 
insecticide, or inadvertently by lack of proper care in avoiding areas of water, 
is a frequent source of trouble. Besides the direct effects there are indirect 
ones, such as a reduction in the food supply of fish and birds.
Most significant of all, it seems probable that in the wetland areas 
we encounter the most complex and perhaps the least understood food chain rela­
tionships. One of these, of course, was encountered in the Clear Lake incident. 
Thus, when one considers the vast number of organisms and combinations of eco­
logical conditions encountered In the diverse ecosystems of any one continent, 
country, state, or even local community, it becomes apparent that man cannot 
logically expect to anticipate all of the possible adverse side effects that re­
sult from the extensive use of chemical pesticides. Hence, it is only natural 
that from time to time unpredictable side effects will appear.
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Such incidents in themselves are by no means catastrophic mistakes. 
However, it is important that all interested parties he alert to detect such 
incidents and correct them quickly. There is no great sin in making an innocent 
mistake, hut failure to recognize and correct the error may he unpardonable.
A very high percentage of all reports of serious wildlife losses relate 
to specialized programs that involve considerably less than 10 percent of the 
acreage treated with pesticides annually, and that may he only indirectly related 
or perhaps unrelated to pest control practices employed in agriculture, forestry, 
or the public health programs.
When eradication of a pest species is the objective, even though the 
pesticide employed may he in common use, dosage rates are often, if not usually, 
considerably in excess of those used in other pest control practices. A review 
of the accumulated literature on wildlife losses attributable to the use of pesti­
cides seems to indicate clearly that increased dosage rates are a major factor. 
High dosage rates produce high initial chemical deposits which, despite even the 
most rapid dissipation, may for a time expose certain species to residues in the 
subacute or, under some conditions, even the acute toxicity range. Thus, in many 
cases significant mortality occurs during the first few days or weeks and then 
declines to relatively low levels.
At this point I would like to clarify four rather common false impres­
sions:
1. It is frequently said that by our insect control practices we are 
upsetting the "balance of nature," whereas in reality man is attempting to cor­
rect an imbalance often created by some of his own activities of the past. Ac­
tually, man himself has been the primary factor in upsetting the so-called natural 
balance. When he cleared the forest, plowed the prairies, drained a marsh, or 
dammed a stream, he altered an entire environmental complex and set up an entirely 
new set of opposing forces which, if left uninhibited, would have established an 
entirely new biotic equilibrium.
2. There are those who insist that the use of chemicals creates more 
problems than it solves. As proof that chemical control is doomed, they cite the 
development of insect resistance to chemicals. They seem to ignore the fact that 
plants and animals, Including Insects and plant diseases, are dynamic in nature, 
are extremely versatile in many respects, and therefore have a great potential 
for promptly making such major adjustments as may be essential to their survival 
in a changing environment. Thus, they can in many cases make appropriate adjust­
ments to overcome any control measure that Is sufficiently effective to force 
selective breeding between survivors. Pests frequently develop a tolerance to 
resistant plants and animals. Cases of acquired resistance to disease organisms 
are well known, and there is at least one record of an insect that developed re­
sistance to a parasite that for a time was an effective control agent. Scien­
tists are therefore often hard put to keep pace with the changes that take place 
from year to year, regardless of the causative agent.
3. Some people complain that pesticides applied to control one pest 
often cause another pest to appear. At times this does happen, but it is equally 
true of other suppressive measures applied by man or nature; e.g., cold wet sea­
sons favor cutworms, armyworms, and aphids, and dry seasons favor grasshoppers, 
chinch bugs, and mites.
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4. Some say most research on pest control is directed toward the 
development and production of more and more effective chemicals with which to 
destroy the pests that attack plants and animals. Actually, more time and money 
have "been devoted to non-chemical studies, hut for one reason or another these 
efforts have been far less productive. Furthermore, a very large percentage of 
all funds currently devoted to the evaluation of potential pesticidal chemicals 
are of necessity allocated to financing studies designed to evaluate safety and 
possible adverse side effects.
Let us take a brief look at the status, and particularly the practical 
value, of some of the alternative methods advocated by the critics of pesticides.
Cultural Control. At first, control measures were extremely crude—  
hand picking, use of smoke, etc. Then ecology came into the picture, and with 
it came extensive research on cultural practices detrimental to insect life-­
clean plowing, crop rotation, sanitation (crop refuse destruction), regulated 
planting dates, drainage, and irrigation. These have been the subject of re­
search for over 100 years. Many such measures proved helpful and were incorpo­
rated into good farm practices, but many others, although obviously detrimental 
to some pests, were wholly impractical and had to be abandoned when they could 
not be incorporated into good and practical agricultural practice.
Physical and Mechanical Control. A number of devices have been de­
veloped to kill insects by mechanical action. Such practices as hand-picking, 
jarring, swatting, and worming, which were developed at an early date, survive 
only in areas where labor is paid only a few cents a day. Screens or mosquito 
bars to exclude insects and sticky materials used to trap them are still in com­
mon use, but the metal cricket fences, the dusty furrow, and other chinch bug 
barriers are gone forever. From time to time inventors have come forth with 
various machines designed to trap and collect insects. While such devices may 
collect and destroy what appear to be huge quantities of insects, they have seldom 
contributed much in the way of practical insect control.
Plant Varieties Resistant to Insect Attack. Entomologists, plant pathol­
ogists, and plant breeders have developed many plant varieties that are highly 
resistant to attack by specific insects. The level of resistance and the extent 
of damage reduction that can be attained are often inadequate. Furthermore, plant 
diseases and insects often make the necessary adjustment and soon adapt themselves 
to the new strain. Thus the useful life of a resistant strain may be relatively 
short.
In many cases progress is delayed or stymied by the fact that certain 
strains of plants possessing a high degree of insect resistance may be grossly 
inferior in other respects. The converse is equally true; e.g., an inbred line 
of corn (WF9) that is one of the most susceptible to European corn borer attack 
is still most widely used because corn breeders refuse to give up its superior 
qualities in other respects.
Here man seems to be working at cross purposes with nature and with 
himself. Through ages of evolution, insects and other pests practically elimi­
nated susceptible strains of plants and animals from the flora and fauna. Thus,
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nature produced tough vegetables, tasteless apples, scrawny wild hoars, Brahma 
cattle, and the like. Then man came along and selected genes for quality, size, 
appearance, etc., and he brought with them many of the practically lost genes 
relating to pest susceptibility.
Biological Control. It has been adequately demonstrated that parasites 
and predators of destructive insects play a major role in preventing or at least 
reducing the intensity of insect outbreaks. Unfortunately, however, nature’s bal­
ance between the parasites and their hosts is not constant, and parasites and 
predators alone rarely provide the required level of insect control.
Historically, attempts to propagate and otherwise increase the effi­
ciency of indigenous parasites and predators have not been encouraging. There­
fore, since many of our most destructive insect pests are of foreign origin, major 
emphasis in the biological control field has been placed on the introduction of 
their parasites and predators from abroad. The introduction of the Australian 
ladybird beetle to control the cottony cushion scale on citrus in California back 
in 1888 is still our most classic example.
Insect pathologists have identified a number of disease-producing bac­
teria, fungi, viruses, protozoa, and nematodes known to be insect killers, but 
many years of costly and painstaking research will be needed to evaluate and pos­
sibly exploit them.
Progress in insect pathology has been greatly retarded by the unfavor­
able reports on extensive studies conducted before the turn of the century, all 
of which indicated that disease organisms, such as fungi, were so totally depend­
ent on favorable weather conditions to produce satisfactory insect control that 
their use would be unreliable and impractical. More recent studies involving 
several insect diseases have been more encouraging. Substantial success was 
achieved with the milky disease bacterium, Bacillus popilliae, and related spe­
cies, which attack Japanese beetle grubs that live in the soil. The virus Bor- 
relina campeoles has proved highly effective in controlling the alfalfa cater­
pillar in California. However, the necessity for early detection and treatment 
long before the insects reach a highly damaging stage of maturity has seriously 
limited the use of this disease in the field. Such successes are the exception, 
not the rule. The use of the bacterium Bacillus thuringiensis, recently the sub­
ject of intensive testing and some commercial exploitation, seems to be declining.
Physiological Insect Control. The control of insects through the dis­
ruption of one or more of their vital life processes is, of course, simply an 
extension and further refinement of the chemical control of insects. However, 
the separate listing employed here is suggested in part by the unique nature of 
the approach and by the fact that in this case speed of action, so desirable in 
the modern concept of an Insecticide, is of little or no importance.
The successful use of male screw-worm flies, sterilized by exposure to 
cobalt-60 radiation, to eliminate the screw-worm from the southeastern United 
States has elicited worldwide interest and has stimulated much additional re­
search to determine the feasibility of employing this control procedure against 
other insects. Much basic research will be required before the limitations and
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potentials of the technique can he determined for other insects. The success 
attained hy the use of radiation-induced sterility has stimulated research on the 
possible use of chemosterHants, and this approach is being investigated by sev­
eral agencies. Also, a number of scientists are pursuing a search for potential 
uses for hormones, enzymes, anti-enzymes, etc.
Likewise, the practical value of attrahents and repellents is being ex­
tensively studied, and the extensive use of attrahents in the Mediterranean fruit 
fly eradication program indicates that some progress has been made in this direc­
tion.
Although all of the areas of study just mentioned show some promise, 
progress has been and will continue to be slow. Despite large expenditures of 
time and funds, there is no reason to believe that completely revolutionary pest 
control methods are just around the corner. Also, there is no assurance that, 
when placed in operation, some of the potentially valuable practices now on the 
horizon may not induce or produce unpredictable adverse side effects as great as 
or even greater than those now attributed to pesticides.
Science is continually opening new doors, and it is always possible 
that important new procedures for the nonchemical control of pests may be immi­
nent. However, until such significant breakthroughs become proven and practical 
substitutes, man has no choice but to continue the use of pesticides.
In summation, I might say that pesticides are not the only tools used 
by man that have an impact on wildlife and other natural resources. The axe, the 
sickle, the plow, and the match have exerted and even now exert a far greater in­
fluence. In fact, every man-induced change in an environment makes it more favor­
able for some species and less favorable for others. Thus, while malpractices 
should not be condoned, the outright fanatical and unqualified condemnation of 
pesticides per se is no more justifiable than the equally vociferous condemnation 
of the plowing and tillage of fields and the mowing of meadows.
In many instances insect control is actually beneficial to wildlife. 
Grasshopper control in years of epidemic outbreaks actually conserves food and 
cover. There are those who speculate with some degree of justification that 
soil and some foliar applications may in the long run, through the control of 
external parasites and the vectors of animal diseases, enhance wildlife reproduc­
tion and thus more than offset any anticipatable losses.
Since most of the unfortunate incidents, the problems, and the differ­
ences of opinion that have arisen or are likely to arise involve insecticide 
usage (unintentional or otherwise) that was not covered by label approval, it 
appears the solution of the problem at hand rests in the detection, isolation, 
proper evaluation, and eventual elimination of malpractices rather than indul­
gence in wholesale condemnation of insecticides and insecticide usage per se.
It has been appropriately said that modern pesticides should be used as a stiletto 
and not as a scythe. The same is true of criticism--we should pinpoint faults and 
errors and refrain from making sweeping indictments.
Well-founded criticism, caution, and even a certain degree of skepti­
cism are wholly justifiable and conducive to constant improvements, but the mis­
representation or exaggeration of facts and the utter disregard of truth in be­
half of any cause is deplorable and morally wrong.
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THE ROOTWORM SITUATION IN ILLINOIS 
J. H. Bigger
During July 1962 our attention was called to a field in central Illinois 
where it appeared that the northern corn rootworm had developed resistance to 
chlorinated hydrocarbon insecticides. Although the soil had been adequately 
treated, there were large numbers of larvae on the roots of the plants. During 
August there were large numbers of adults on the silks of these plants. The 
adults were tested in the laboratory and found to be definitely resistant to 
aldrin.
This is a different species from the western corn rootworm, which has 
developed resistance to the same insecticides in Nebraska and, to the best of our 
knowledge, does not occur in Illinois.
The field in which these northern corn rootworms were found has been in 
continuous corn since 1950. It has been treated with 1.5 pounds of a chlorinated 
hydrocarbon broadcast and disked immediately during six of the last eight years.
It was also treated with DDT, the same type of chemical, in i960 and was irrigated 
in 195k, 1955, and 1956.
We now face a problem. Do we get scared and immediately start treating 
all of our corn fields with a different chemical? The answer is a definite and 
resounding NO. There is absolutely no good reason to become hysterical and do 
something for which we may later be sorry. Furthermore, northern corn rootworm 
is only one, and not the most important one, in a complex of soil insects.
There are several reasons for remaining calm and level-headed: First,
we have not yet seen another field where we have good reason to suspect resist­
ance. There are two other fields within a few miles of this one, and farmed by 
the same owner, which have identical histories except for the irrigation and in 
which we found it necessary to hunt for larvae or adults of this insect. We have 
hunted out farms where we knew that continuous corn cropping was practiced and 
have found no additional evidence of resistance. We broadcast through the mails 
a request for possible resistance situations, have traced all reports, and found 
none where we could suspect resistance. To our knowledge this is the only field 
in Illinois where resistance occurs. This does not mean that there may not be 
other fields, but we will not accept it as a certainty until we have observed and 
made tests of rootworms in such fields. Furthermore, Table 1 indicates that we 
have been getting as good overall control in 1962 as we got in 1957 anJ that con­
trol has been uniform during this period.
Now what are we going to do? First, we check any and all possibilities 
by following up reports from you and others and make tests anywhere that the pos­
sibility of resistance exists. We hope to be able to check all reports. Any 
grower who has practiced continuous corn-growing plus regular soil treatment on 
the same field for several years should watch this field carefully and report to 
us if he has trouble.
Evidences of possible presence of resistant rootworms in such fields 
are as follows:
1. Lodging and root damage may be caused by rootworms, but lodging is 
by no means limited to rootworm damage.
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Table 1.--Control of Corn Rootworms in Illinois, 1957 to 1962
Year
No. of tests 
when rootworms 
were present
No. of 
Treated 
areas
larvae found
Untreated
areas
Percent
control
1957 13 2 b 184 87.0
1958 9 16 111 85.6
1959 15 b8 292 83.6
i960 19 32 294 89.1
1961 24 172 971 82.3
1962 15 37 308 88.0
2 . The presence of large numbers of small, slender, yellowish-white 
worms feeding on the roots of the corn.
3. The presence of large numbers of small green or yellowish-green 
heetles feeding on green silks in the field.
Such conditions should he called to our attention so that we may make 
positive identifications and tests of the insects.
If resistant rootworms are found, there are two possible courses of
action:
1. Change to rotation farming. All of our evidence assures us that 
changing to two years of a different type of crop after about three years of corn 
will eliminate the northern corn rootworm from a field. We can assure farmers who 
are using such a rotation that they need have no fear of resistant rootworms.
2 . Use an organic phosphate type of chemical. At present, diazinon is 
the only chemical with an approved label for use as a row treatment in corn fields. 
Thimet is a similar insecticide for which approval has been requested and which 
probably will be approved by spring. These two are being used successfully in 
Nebraska. We believe that the chemicals perhaps should be broadcast, but at this 
time we cannot make such a recommendation. Row treatments protect the roots for 
only a few inches around the base of the plants. Other chemicals now in the test­
ing stage may become available In the future.
One thing must be emphasized about the use of these chemicals They 
are more hazardous to use than the materials to which we have become accustomed. 
READ AND FOLLOW THE DIRECTIONS ON THE PACKAGE.
We are planning to make limited tests of organic phosphates in Illinois 
and hope to have evidence on which to base future recommendations.
We have consulted with representatives of the companies supplying thimet 
and diazinon, and they have agreed to use discretion in distributing the chemicals 
and not attempt to promote widespread use of them until such use is warranted. The 
added chemical expense is not justified at this time. Furthermore, we want to 
avoid risking the possibility of developing resistance to this type of chemical 
as long as possible. The companies have agreed to cooperate with us in making a 
limited number of tests in Illinois during 1963.
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UP-TO-THE-MINUTE AQUATIC WEEP CONTROL
Robert C. Hiltibran
Luring 1961 only seventeen chemical preparations were available for 
field testing as aquatic herbicides, but during 1962 there were over fifty.
Since my last report of January 2 b, 1962, two chemical preparations have been 
approved for use as aquatic herbicides by the U. S. Department of Agriculture. 
Most of my remarks will concern the use of these two preparations, with some 
additional comments on other points of interest.
Diquat, a liquid formulation containing 1,1-ethylene-2,2-dipridylium 
cation as the active ingredient has received approval and is being distributed by 
the Ortho Division of California Chemical Company. Diquat has been found to be 
very effective against many submersed and emergent aquatic plant species. The 
preparations contain b pounds of the dibromide salt per gallon, which corresponds 
to 2 pounds of the diquat cation per gallon, and the suggested rates of applica­
tion, given in the table, are based on the diquat cation content. Future prepa­
rations may be distributed as the dichloride salt, but the cation content will 
remain the same. Diquat is effective as an aquatic herbicide at rates of 0.5 to 
2.0 ppm (diquat cation) and in bioassay tests did not kill fish at rates up to 
10 ppm.
The second preparation that has been approved is Penco Herbicide b j, a 
product of the Pennsalt Chemical Corporation. It is available as a liquid formu­
lation containing 1.5 pounds of endothal per gallon and as a granular product con­
taining 5 pounds of endothal per 100 pounds. The active ingredient is the di 
N,N, dimethylcocoamine salt of endothal. Since these products have not been so 
extensively field-tested as other preparations mentioned in previous reports, it 
will not be possible to give many suggested rates of application. The liquid 
formulation is relatively toxic to bluegills, and there is a very narrow margin 
of safety between the rate necessary as an aquatic herbicide and the rate that 
kills fish. Penco-^ -7 is effective against filamentous algae and may be used 
against that aquatic nuisance. Other investigators have reported that Penco-Vf 
at 1 ppm will control Chara spp., but we did not obtain any effective results at 
rates below 2 ppm. Further field testing of these products is necessary to re­
solve the differences in results obtained and to test it on additional aquatic 
plant species. Results to date are summarized in the table.
Investigation of the previously discussed aquatic herbicides was also 
continued during 1962, and revised or additional suggested rates of application 
are given below.
Chemical aquatic weed control involves the direct application into 
water of substances that under certain conditions may or actually do pollute 
the water. Thus it is necessary to be extremely cautious in use of the water 
at the point of application, and even at points distant from the treated area, 
particularly if there is a possibility that it may enter a domestic water sup­
ply.
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I am frequently asked how long a chemical treatment will last. It 
sometimes appears that the pond owner hopes that one chemical application will 
cure the weed problem for several years. I have been told that commercial appli­
cators have had to return and treat a body of water a second time during the sea­
son at their own expense because they had implied or stated that the application 
would keep the water weed free during the year. The chemical will remove the 
existing stand of aquatic plants, but the release of competition from this stand 
of vegetation may permit others to take over. Thus one must be cautious about 
predicting what can or cannot be expected from applications of chemicals to 
aquatic plants.
Rates of application for various liquid formulations for the control, 
of various emergent aquatic plants have been given in previous releases from the 
Natural History Survey and previous summaries of presentations at this school.
For the most part there is only one formulation except for liquid 2,4-D prepara­
tions, which have a wide range of formulations. In all the liquid 2 ,^ --D prepa­
rations, the recommended rate is U pounds of free acid equivalent per gallon. 
Likewise preparations containing esters of silvex are based on 4 pounds per gal­
lon of free acid equivalent, but those containing potassium salt of silvex are 
based on 6 pounds of free acid equivalent. If formulations are different from 
those given above, it will be necessary to adjust the suggested rate.
One troublesome aquatic plant that has received some attention during 
the past two years is duckweed (L. minor). Diquat, liquid endothal, and Penco-Vf 
reduced the plant population in the treated areas, but did not completely elimi­
nate it. At present it appears that repeated applications may be necessary to 
keep this pest in check during the growing season. The best time to apply the 
treatment is apparently very early in the growing season to keep the number of 
plants low. Effective control may require complete elimination of the plant.
This work will be continued next year.
Below are some suggested rates for applying chemicals to control various 
aquatic weeds:
'Group and species 'Chemical Rate Remarks
Emergent
Arrowhead 
Sagittaria spp.
Diquat
2,^-D (ester)
( amine)
Silvex, potassium 
salt
l / k  cup/gal, 
l / k  cup/2 gal.
I f
l / k  cup/gal.
Wet foliage.
Cattails Diquat l / k  cup/gal. Add detergent
Typha spp. 2,A-D (L) ester l/2 cup/gal. wet foliage.
Water willow Diquat l / k  cup/2 gal. Wet foliage.
J. americana 2,lf-D (L) amine TT 1 1 IT
2,4-D (L) ester I f I ! 1 1
Silvex, potassium 
salt (L)
Silvex, ester
l / k  cup/2 gal.
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Group and species Chemical Rate Remarks
Creeping water 
primrose
Diquat
2,4-D (l ) amine 
salt
2 ,k~D (L) ester
Silvex, potassium 
salt (g )
SilveX; potassium 
salt (L)
Silvex, ester
l / b  cup/2 gal.
I t
I t
2 lb./^-30 sq. ft. 
l / k  cup/gal.
I I
Submerged— Non-Potamogeton
Buttercup 
Ranunculus spp.
Diquat 0.5 ppm. Apply below 
water surface.
Water milfoil 
Mvriophyllum Diquat 1 ppm. I T
Waterweed 
E. canadensis Diquat 1 ppm. I I
Slender Naiad 
N. flexilis
Diquat
2 ,k-D ester (G)
1.5 ppm.
2 lb./A30 sq. ft.
Submerged Potamogeton
Curly-leaved pondweed 
P. crispus
Diquat 0.5 ppm. Apply to water 
surface.
Leafy pondweed 
P. foliosus
Diquat 0.5 ppm. Apply below 
water surface.
Sago pondweed 
P. pectinatus
Diquat
Penco herbicide~bj
0.5 PPm. 
1 ppm.
P. pusillus Endothal (L)
" (G)Diquat
2 ppm.
2 ppm. 
1.5 ppm.
Floating-leaved aquatic plants
American pondweed 
P. nodosus
Endothal (G) 
" (L)
1-2 ppm. 
l/2 cup/gal.
Char a Penco-^7 (L) 2 ppm.
Filamentous algae Endothal Manufacturer1s 
recommendations
Apply to float­
ing mats. Re­
treat after a 
few days.
Free-floating aquatic plant
Duckweed 
L. minor
Endothal
Diquat
Penco- k j (h)
1 PPm.
l/2 cup/gal. 
1 ppm.
Apply to float­
ing plants on 
water surface.
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EATS - LET'S GET RID OF THEM
James 0. Lee, Jr.
U. S. Fish and Wildlife Service
Rats cost people over one "billion dollars per year. Each rat costs 
$10.00+. Rats destroy food. Rats pollute food by droppings, urine, and shedding 
hair. Rats destroy poultry and attack livestock. Rats cause diseases to humans 
and animals. Rats destroy property by gnawing, by starting fires, by burrowing, 
and by nesting. Rats distribute filth. Rats cause fear, fright, and embarrass­
ment. How to inspect for rats: gnawings, burrows, droppings, tracks, smears,
and test baiting. How to control rats: (l) eliminate the sources of food,
(2) remove shelter, (3) rat-proof and (4 ) kill rats.
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THE INSECT SITUATION FOR 1963 
H. B. Petty
There was more Insect activity in 1962 than in 1961. As a result, 
control activity increased. The extent of control of field crop insects with 
insecticides is shown in Table 1.
Table 1.— Acres of Field Crops Treated With Insecticides and 
Estimated Profit From Treatment, Illinois, 1962
Crop and insect Acres treated Estimated profit*
Clover and alfalfa 
Cloverleaf weevil 8,151* $ 12,231
Potato leafhopper 12,292 24,584
Meadow spittlebug 9,356 9,356
Sweet clover weevil 17,789 142,312
Pea aphid 11,585 17,378
Corn
Soil treatment 3,505*122 14,020,488
Cutworm 172,081 860,405
European corn borer 129,226 516,904
General
Grasshopper 1,1*72,61*5 6,885,872
True armyworm 59,901 299,505
Total 5,398,151 $22,789,035
* Over and above treatment costs.
Grasshopper populations were the highest for many years. Egg hatching 
occurred first in roadsides, ditch banks, fence rows, grass waterways, and similar 
areas. In some instances migration began soon afterward. Hatch occurred in 
clover and alfalfa fields after the first cutting, and the hoppers soon migrated 
to soybean and corn fields. Hay crops were severely defoliated in many areas. 
Prompt application of control measures saved farmers great losses in bean produc­
tion. Of the 1,472,645 acres treated for grasshoppers, 235*128 were in corn, 
372,179 ln soybeans, 699*438 in hay, pasture, and diverted us-as, and 165^882 in 
fence rows, roadsides, ditchbanks, and similar areas.
Use of soil insecticides in corn fields Increased from 2 l/2 million 
acres in 1961 to 3 l/2 million in 1962. As nearly as can be determined, the per­
cent of acreage treated with three combinations is shown in Table 2.
Approximately 37 percent of the total acreage was treated by the broad­
cast method; 186,000 acres were winter and early spring applications.
Corn borer populations increased slightly this year, and a few fields 
of field corn were treated to control first-generalion borer.
Table 2 .— Percent of Acreage Treated With Soil Insecticides 
Applied in Various Combinations, 1957”62
Pear In fertilizer As spray As granules
1957 71 23 6
1958 52 28 20
1959 77 26 30
i960 29 23 78
1961 35 21 77
1962 26 22 52
Black cutworm infestations were not exceptionally severe. Attacks were 
early, and no general second generation outbreaks occurred.
Armyworms were present in numbers only in isolated fields of barley early 
in the season. Moths from this generation started depositing eggs in some areas 
of northern Illinois and Wisconsin in July. Cool weather made them a problem, 
particularly in diverted acreage and adjoining crops.
Occurrence of other insects will be reported in other talks.
Method of application: Methods of applying insecticides were about the
same as in previous years except for a modest increase in aerial application 
(Table 3 ).
Table 3. --■'Percent of Total Field Crops Treated by Commercial 
and Private Applicators in Illinois, 1957-62
Percent of total acreage “treated
Airplane Ground application
Year application Commercial Individual
1954 18.3 20.2 61.5
1955 27.8 29.0 76.2
1956 27.8 27.8 50.7
1957 16.7 30.1 53.5,/1958 3.0 19.5 77.5-/
1959 2.6 17.5 82.9
i960 5.6 11.9 82.51961 7 .7 12.0 80.6
1962 9.9 12.3 77.8
1/ First year that soil insecticides were included in these
calculations.
1963 Outlook
Soil insecticide use appears to be stabilizing,with three to four mil­
lion acres treated annually. This, of course, is only my opinion. The soil in­
sect complex will not become more severe. Resistance possibilities will be pre­
sented elsewhere.
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Corn borer: This past year compared closely with i960. First genera­
tion populations were higher than in 1961 (Table 4 ), and the second generation 
survey was comparable in most sections to i960 (Table 5> Map l). The trend by 
areas is shown in Table 6. Note that the northern and central sections show out 
break populations, while the south-central and southern sections show generally 
low populations (Graph l). The drastic drops in population are the result of 
increased control effort, imported parasites, and a naturally occurring disease 
of corn borers. From the appearance of this graph, the population trend will be 
upward in the next few years, depending on the three factors listed above.
Grasshoppers: Our predictions (Map 2 ) may be slightly optimistic, as
some of the state was surveyed for adults after some adults had deposited their 
eggs and died. In general, however, the control effort this year reduced a 1963 
potential that would have been a tremendous threat to production. If we do not 
O  have hard-beating rains during egg hatch, grasshopper problems in 1963 will per­
haps be less severe than those in 1962. 
x .
Chinch bugs: The area in eastern and central Illinois indicated on
Map 3 may have chinch bug migrations in 1963 if we have a dry late' May and June.
Spittlebugs: The fall population of this pest was the lowest since we
began our survey (Map 4 ).
Hessian flies: Populations increased slightly in 1962 (Table 7). Of
interest is the fact that 25.2 percent of the wheat was seeded early with Hes­
sian fly resistant varieties, while 6.9 percent was seeded early with a suscep­
tible variety.
1
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Table 4.— First and Second Generation Corn Borer Populations
Oct7 
1958
Only
1959
Oct.
1959
July
I960
Oct,
I960
July
1961
Oct.
1961
“ July
1962
OctT
1962
Northwest
Ogle 1 2 k 11 211 18 160 5 49 17 95
Whiteside 165 10 184 6 76 1 131 2 29
Bureau — 10 208 5 36 5 107 6 135
Mercer 164 2 100 1 132 5 111 31 428
Average 185 8 176 8 101 4 100 16 172
Northeast
Boone 36 5 64 11 75 3 47 6 70
DeKalb 99 6 200 1 57 2 136 8 81
LaSalle — 1 2 120 0 55 3 i4i 5 . 66
Average 68 8 128 4 62 2 108 6 72
East ,
Kankakee 48 1 107 5 59 3 133 3 152
Iroquois 47 2 61 12 122 7 109 6 198
Livingston 93 3 85 3 129 5 59 6 81
Champaign 24 1 3 1 13 0 5 0 10
Average 53 2 64 5 8l 4 76 4 110
Central
McLean 13^ 6 118 5 247 1 79 5 88
Logan 98 1 12 2 54 1 18 l 23
Average 116 4 65 4 150 1 49 3 56
West
Knox 203 4 105 26 135 4 53 21 190
McDonough 149 65 13 193 1 48 _3 192
Average 176 4 87 20 164 3 51 12 191
West-Southwe st
Christian 73 2 36 15 ' 114 2 21 1 24
Sangamon 35 1 14 1 90 1 13 2 20
Macoupin 50 1 127 38 192 3 72 4 149
Greene 4o 1 69 13 234 7 32 2 85
Average 50 3 62 16 158 4 34 2 70
Overall average 107 4 100 9 114 3 72 7 111
Average First and Second Generation Corn Borer Populations (11-County Comparison)
Year First generation Second generation
1954 — - -
1955 67 570
1956 94 203
1957 6 63
1958 16 103
1959 5 109i960 9 1171961 3 82
1962 10 139
- 1+6 -
Table 5.— Corn Borer Fall Population Surveys in 36 Counties, 195*+“6l 
(County Averages Expressed in Borers per 100 Stalks of Corn)
—1955 1956“ 1957 „1£58 .1959 I960 T 9oE~ 1982'
Northwest
Jo Daviess 609 110 90 91+ 111+ 68 1+6 98
Winnebago k lk 201 ^3 57 83 131 51 lll+
Ogle 852 ll+8 50 321+ 211 125 ^9 95
Whiteside 1+01 292 65 I65 181+ 76 131 29
Bureau 270 90, 77 158 208 36 97 135
Mercer 382 1+08 171 161+ 100 132 111 1+28
Average 1+88 208 83 127 150 95 .81 150
Northeast
Boone 33^ 106 59 36 61+ 75 1+7 70
Lake 2l+3 127 57 57 39 2l+ 12 13
DeKalb 51+1 l86 1+0 99 200 57 126 81
DuPage 395 10l+ 111 55 59 65 3^ 53
Will <65 97 39 36 75 92 76 101
LaSalle 532 225 115 101 120 55 127 66
Average to3 I k l 70 61+ 93 61 70 61+
East
Kankakee 600 86 63 1+8 107 59 133 152
Iroquois 839 88 1+1+ 1+7 61 122 109 198
Livingston 887 127 21 93 85 129 59 81
Vermilion 8l+o 135 30 3^ 11 1+1 ll+ 1+2
Champaign 622 283 25 2l+ 3 13 10
Average 758 11+1+ 37 1+9 53 73 61+ 97
Central
Peoria 300 198 lll+ 81 53 160 121 237
Woodford 3^3 169 97 168 121 205 122 131
McLean 628 161 18 13+ 118 2l+7 1+9 88
Logan 291 211 3^ 98 12 5^ 18 23
Macon 359 1+01+ 31 31 28 29 • 12 23
Average 381+ 228 59 102 66 139 61+ 100
West
Henderson 1+21+ 305 189 11+6 87 136 117 17l+
Knox I13I1. 353 102 203 108 135 53 190
Hancock 215 91+ 21+1+ 192 61+ 278 35 ll+2
McDonough 323 183 78 ll+9 65 193 1+8 192
Adams 107 58 159 138 175 207 62 129
Brown-Cass 21+8 110 87 98 109 91 • 1+1 _6x
Average 292 181+ 1U3 I5I+ 101 173 59 ll+9
We st-Southwe st
Sangamon 238 208 83 35 ll+ 90 13 20
Christian 117 227 55 73 38 lll+ 21 21+
Madison 53 50 1+5 29 33 111 _ n 150
Average 136 162 6l 1+6 28 105 37 65
Southwest
St. Clair ll+ 7l+ 1+5 9 9 38 13 89
Average ll+ 7^ ^5 9 9 38 13 89
East-Southeast
Moultrie 225 122 27 53 9 29 6 30
Clark b7 16 10 16 27 20 12 20
Jasper 16 52 3 18 16 1+9 53 102
Lawrence 36 2 10 _31 29 1+1 8 1+1+
Average 81 1+8 13 20 20 35 20 1+9
AVERAGE, ABOVE 36 COUNTIES 378 161 70 86 79 98 59 101
AVERAGE, ALL COUNTIES SURVEYED 282 lk3 66 73 7l+ 101 56 99
h j-
Light to
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Corn B o re r P ro sp e cts  , 1963
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Table 6.--European Corn Borer Fall Population per 100 Stalls 
Combined Sectional Averages for All Counties 
Surveyed (194-3-62)
Year
Section
North Central S.-Central South
i9d 105 67 16 1
1944 200 9^ 20 __
19^5 236 130 ^3 --
1946 208 52 10 17
19^7 220 121 ^5 27
1948 165 174 24 53
1949 648 434 81 97
1950 70 48 57 31
1951 35 39 48 28
1952 91 57 26 21
1953 190 251 18 6
1954 296 337 14 7
1955 450 478 92 15
1956 175 184 103 13
1957 75 83 64 13
1958 96 102 37 4
1959 122 73 40 9
i960 78 128 94 27
1961 75 64 32 18
1962 107 115 70 72
Table T.--Hessian Fly Populations, by Sections, July 1956-62
flaxseeds per TOO fillers
Section 1956 1957 1958 1959 i960 1961 1962
West 3 .1 2.2 1.6 8.0 4.4 1.5 10.8
Central 1.4 2.0 0.8 20.8 4.7 2.0 3.3
East - - - - 1.6 0.8 6.9 1.5 5.2
West-southuest 13.1 3.^ 16.4 18.0 21.2 24.1
East-southeast 33.1 7.6 6.2 10.0 10.0 3.8 12.4
Southwest 12.8 6.7 2.9 5.^ 10.7 7.7 11.9
Southeast 22.3 9.7 0.2 6.2 15.7 3.6 10.9
State average 15.5 6.3 2.9 9.2 11.4 8.0 11.2
Graph 1. European Corn Borer Fall Populations per 100 Stalks. Combined 
Sectional Averages for All Counties Surveyed (l9'i-3“ 1-9-2).
Year
-6
t~
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Map 2 . Grasshopper Prospects^ 1963-
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Map 3* Chinch Bug Prospects, 1963.
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Map k. Spittlelrug Prospects., 1963.
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LAWN WEBWORM CONTROL 
Steve Moore III
Damage to lawns in Illinois "by sod webworms in 1962 was probably the 
most extensive in a score of years.
Life Cycle
Although there are some 60 species of sod webworms in the United States, 
less than one-third are economic. Of these, most of the damage in 1962 was caused 
by the larger sod webworms, Crambus trisectus Walker. The larvae feed on blue- 
grass, orchardgrass, crabgrass, timothy, oats, wheat, rye, barley, and corn.
The insect passes the winter in the larval stage, tightly coiled in a 
closely woven sill case covered with particles of soil. Larvae of most sizes 
seem to be able to go through the winter. Upon resumption of feeding in the 
spring, they grow rapidly and pupate in a cell about the size and shape of a 
peanut meat. In about 10 days the moth emerges from the mahogany-colored pupa. 
Ordinarily the date is about June 1.
The buff-colored moth has a wing spread of about an inch. At rest, the 
insect has a tubular shape because of the manner in which the wings are wrapped 
around the abdomen.
The eggs, elongate-oval in shape and about 0.5 mm.long, are dropped at 
random by the female moth as she darts here and there a few inches above the lawn 
in the early evening. A single female moth may drop several hundred eggs. The 
eggs are dry and very difficult to find in the lawn. The moths hide in the shade 
and in the protection of shrubs and weeds during the day.
Under favorable conditions the eggs hatch in about six days; develop­
ment requires 33 Jo b6 days and there is a pre-oviposition period of three days, 
making a total of b2 to 55 days for the life cycle. Under ordinary circumstances, 
with moths beginning to emerge in the latter part of May and the first part of 
June, we might expect two broods of larvae and a partial third.
Detecting Damage
The most obvious sign of a heavy infestation is the presence of an un­
usual number of birds attracted to the lawn to feed on the webworms. By the time 
the birds invade the lawns, there may be brown areas because of extensive webworm 
feeding, necessitating control measures. When numerous moths are seen flying in 
zigzag fashion just above the grass at dusk and on door and window screens just 
after dark, the caution sign is up. But this does not necessarily call for im­
mediate insecticidal treatment. A well-kept lawn, fertilized and watered, may 
support a considerable population of webworms without serious damage. On the 
other hand, a shortly mowed, dry lawn may be quickly injured. Careful inspection 
is required to detect the larvae, but some of the larvae can be flushed out if 
water from the garden hose is allowed to run on an infested spot of lawn.
Control
For webworms it is necessary to apply the insecticide to the Hades of 
grass. Hence, granular formulations are not recommended. Sprays take priority 
over dusts.
DDT and dieldrin were among the most reliable materials used during the 
past season. DDT should he used at the rate of 2 pounds per acre. This amounts 
to one gallon of the 25 percent emulsifiable concentrate for an acre, or one quart 
for about 10,000 square feet. Use 2 l/2  pints of the 1.5-pound-per-gallon dieldrin 
emulsion concentrate per acre, or 10 ounces for 10,000 square feet. Use enough 
water, 100 gallons per acre or more, to thoroughly wet the grass. Do not water 
the lawn for three days.
Sevin, a relatively new material, has shown promise against webworms, 
but its residual effectiveness is shorter than that of DDT or dieldrin. If the 
lawn has been seriously damaged, with little green grass left to spray, malathion 
might be used to obtain a quick kill, or DDT and malathion combined would provide 
both a quick kill and residual effectiveness.
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PRE-EMERGENCE CRABGRASS CONTROL 
F. W. Slife
In the past five years, a number of pre-emergence crahgrass materials 
have "become available to the public. If applied properly, these materials will 
control crabgrass effectively for an entire season. The homeowner can be amaz­
ingly inaccurate in application procedures, however, and some lawns have been 
injured with even the safest of our crabgrass materials.
It is important to remember that many lawns need fertilizer, particu­
larly nitrogen, more than they need chemical control of crabgrass. A good, 
healthy, vigorous turf is the best crabgrass control. We advise owners to im­
prove their management procedures first and then apply crabgrass control chemi­
cals if crabgrass is still a problem. There are a number of good formulations 
of post-emergence chemicals. Most of them are methyl arsonates. If they are 
applied properly and the applications are repeated when new crabgrass seedlings 
appear, they are very effective.
The greatest interest is in granular pre-emergence crabgrass chemicals, 
since one application lasts for one year or longer and results tend to vary less 
than with post-emergence materials.
The two leading pre-emergence materials appear to be dacthal and zytron. 
Dacthal is recommended at 10 pounds per acre., and zytron at 15 pounds per acre.
Both have about a 2X safety factor on turf. Applications should be made about 
two weeks before expected crabgrass germination. Crabgrass can be expected about 
May 7 in northern Illinois, May 1 in central Illinois, and April 20 in southern 
Illinois. Both dacthal and zytron appear to lose their residue by fall, permit­
ting fall seeding of turfgrass if necessary. Although there were some complaints 
from homeowners in 1962 about the use of these materials, they appeared to be due 
mainly to poor application procedures.
A number of other chemicals were also sold for pre-emergence crabgrass 
control in 1962. A brief summary of each is given below.
Trifluralin. Although this chemical has consistently given excellent 
control of crabgrass, low turf tolerance brought a rash of complaints in 1962. 
Continued research may show that the rate can be decreased to increase turf 
safety. Where the material has been carefully applied, it has given excellent 
results.
Calcium Arsenate. Results with calcium arsenate were good in 1962. It 
must be applied accurately, and only one-third of the original rate should be ap­
plied the second year. After the second year, no more should be applied until 
crabgrass begins to reinfest the area. Because of the long residue, no turfgrass 
seed can be planted until the arsenic residue has dissipated. It may not com­
pletely dissipate until two or three years after the original application.
This material is excellent for large turf areas, such as golf fairways, 
but it is finding less use in private lawns.
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Chlordane. This material is not highly toxic to germinating crahgrass 
seeds. If applied just before the seeds germinate, it may give good results. 
Results vary from year to year, hut it has not been too successful. The advan­
tage of using chlordane is that turf has a high tolerance to it. It performs best 
when combined with good fertilizer practices, providing good competition to the 
crabgrass.
Calcium Propyl Arsonate. Like chlordane, this material works best when 
applications are made just before crabgrass germinates. It is also effective just 
after germination as an early post-emergence treatment. It lasts only six to 
eight weeks. Seeding turfgrass has good tolerance to it.
Diphenatrile. Results have been variable,but generally good, with this 
compound. Turf has good tolerance to it, and it performs best when applied along 
with a good fertility program.
In summary, a number of compounds are now available for pre-emergence 
control of crabgrass. If they are applied accurately, good results can be ex­
pected. These materials cannot be applied safely unless lawn spreaders distrib­
ute the granulars uniformly and directions for their use are carefully followed.
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MODERN FUNGICIDES AND THEIR USES 
Malcolm C. Shurtleff, Dwight Powell., and M. P. Britton
A fungicide is a chemical that kills or inhibits fungi. Fungicides are 
widely used in agriculture to protect plant seeds, foliage, fruit, and roots 
against disease-producing fungi, as well as to preserve wood against decay. Wood 
preservatives are not covered in this discussion.
Approximately 300 million pounds of chemicals, valued at ahout $100 
million, are used annually in the United States to control plant diseases. Lahor 
to apply these chemicals and the depreciation of spray machinery increases the 
national hill for chemical warfare against plant diseases to ahout $1^0 million 
annually. Spraying and dusting alone, mainly for fruit and vegetable diseases, 
requires an annual expenditure of ahout $90 million. In spite of the increasing 
use of fungicides, national losses from plant diseases are estimated to cost 
farmers and growers $3.8 billion annually.
Fungicides can he conveniently divided into four groups, according to 
their action.
1. Protective fungicides are applied as foliage and fruit sprays or
dusts to keep disease-causing fungi from entering plants. These materials pro­
vide protection, hut they do not (a) kill fungi established within a growing 
plant or seed (exception: powdery mildew fungi, which are superficial and largely
on the surface of plants, can he killed by surface dusts or sprays, after infec­
tion has occurred, without injuring the host plant); (h) protect against disease- 
causing organisms entering through the roots, e.g., root rots, wilts, and club- 
root; (c) control bacterial diseases— since most fungicides are poor bactericides; 
(d) protect against viruses, which are frequently injected into plants by insects; 
and (e) control nematodes.
Most fungicides in use today possess protective qualities. Those that 
are only protective include glyodin, zineb, sulfur, thiram, ferbam, ziram, and 
possibly the inorganic copper materials. These chemicals must be applied before 
an infection starts. This means frequent applications--at 7“ to 1^-day intervals, 
depending on weather conditions. During rainy weather, sprays will need to be 
applied at shorter intervals.
All dust formulations function as protective fungicides and should be 
used accordingly. Dusts should be applied when the wind is low and when the foli­
age is covered with moisture. Early morning is an ideal time.
2 . Eradicant fungicides are applied as foliage sprays, seed treatments, 
or soil drenches to kill or inhibit fungi after they have penetrated plants and 
become established. Examples are the phenyl (organic) mercury materials used by 
commercial apple growers to "burn out" apple scab infections, and the mercury- 
containing chemicals used on certain types of seed, bulbs, tubers, and rhizomes 
to kill organisms under the seedcoat or within propagative plant parts. These
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fungicides have limited uses and are often dangerous to use on green foliage and 
fruit. Dichlone is used as an eradicant, hut it mainly inhibits the growth of 
the organism without killing it. When temperatures are .cool, dichlone becomes 
a fairly effective protectant.
3. Protective and eradicant fungicides are used to control foliage and 
fruit diseases and may also perform well as seed treatments. These materials may 
not be quite so residually effective as the protective fungicides, but in addition 
to offering protection they are sufficiently toxic to fungus spores and mycelium 
to eradicate or "burn out" established infections. Captan, folpet, and dodine 
possess both fungicidal qualities. Other fungicides that have good protective 
characteristics and also may partly eradicate established infections are maneb, 
Niacide M, and nabam.
4. Chemotherapeutants are chemicals that are absorbed and distributed 
within the plant to control certain diseases. Very few chemicals (examples are 
Acti-dione and oxyquinoline materials) now available work in this way, but chemo­
therapy is currently a promising field of research.
Modern Fungicides
Since World War II a great many new fungicides have been introduced 
into American agriculture. These chemicals are rapidly replacing such old stand­
bys as Bordeaux mixture, fixed or neutral coppers, lime-sulfur, and wettable or 
paste sulfurs. These older materials are messy to handle and corrosive to spray 
equipment, cause injury to plants, and often reduce the quality and quantity of 
the crops they were designed to protect. Unfortunately, many retail pesticide 
outlets are still stocking these outmoded fungicides and excluding the generally 
safer and more effective modern chemicals, e.g., captan, zineb, maneb, ferbam, 
dodine, folpet, etc. (Table l).
fungicides are marketed under a bewildering assortment of trade names.
To relieve confusion, a set of common or "coined" names has been officially 
adopted and is now widely used on package labels in place of--or together with-- 
the more complicated chemical names (called active ingredients).
Table 1 summarizes the common names, active ingredients, trade names, 
and principal uses of the more common modern fungicides.
Other Modern Fungicides
1, Karathane-WD or Karathane Liquid Concentrate contains 2-(l-methyl- 
heptyl)-H,6-dinitrophenyl crotonate and isomers as the active ingredients. This 
fungicide Is specific for control of powdery mildews. Karathane has replaced 
sulfur In many multipurpose sprays and dusts. Do not use in hot weather (above 
85° F.). Apply when foliage will dry rapidly,
2. PCKB (pentachloronitrobenzene) is a long-lasting soil fungicide.
Sold as Terraclor, Brassicol, and Fungiclor as a 10, 20, or b o  percent dust, a 
T5 percent wettable powder, or a 25 percent emulsifiable concentrate. Controls 
various soil-borne root, stem, and crown rots of flowers, vegetables, and
Table 1.--Modern Fungicides and Their Uses
'Common name Active ingredient 'Trade names 'Principal uses and remarks
Captan
Chloranil
Dichlone
Iodine
Ferbam
Folpet 
( Fhaltan)
N-(trichloromethylthio)
-4-cyclohexene-l,2-
dicarhoximide
Tetrachloro-p- 
benzoquinone
2,3-dichloro-l,4- 
naphtho qui none
n-dode cylguani di ne 
acetate
ferric dimethyl-
dithiocarbamate
N-tr i chlor omethyl- 
thiophthalimide
Captan 50-W, Captan 75 
Seed Protectant, Captan- 
Dieldrin 60-15 Seed Pro­
tectant^ Captan Gargen 
Spray, Captan 80 Spray- 
Dip, Orthocide 50 or 80 
Wettable, Orthocide Fruit 
and Vegetable Wash, Ortho­
cide 75 Seed Protectant, 
Orthocide Garden Fungicide,
etc._______________________
Spergon, Spergon Wettable, 
Spergon Seed Protectant, 
Spergon Spray Powder, 
Niagara Seed Protectant,
Geigy SP SO, etc.__________
Phygon, Phygon-XL, Phygon 
Seed Protectant, Phygon-XL 
Micronized, Niagara Phygon, 
Phygon Wettable Powder, 
Stauffer Phygon, etc.
Cyprex Dodine 65-W, Cyprex 
Dodine Dust
Fermate Ferbam Fungicide, 
Karbam Black, Carbamate, 
Ortho Ferbam 76, Orchard 
Brand Ferbam, Coromate, 
Ferbam W-76, Stauffer 
Ferbam, etc.
Corona Phaltan, Ortho Rose 
Garden Fungicide, Ortho 
Phaltan, Niagara Phaltan 50 
Wettable, Stauffer Folpet, 
etc._______________________
Excellent, safe fungicide to control leaf 
spots, blights, fruit rots, etc., on fruits, 
ornamentals, and vegetables. Seed protectant 
for vegetables, flowers, and grasses. Post­
harvest dip for fruits and vegetables. Soil 
drench to control crown rot and seedling 
blights. Widely used in multipurpose sprays 
and dusts. Both a protectant and an eradi- 
cant.
Seed and bulb treatment for flowers, vege­
tables, and grasses. Soil drench for crown 
rot of flowers. Corn and bulb dip for flow­
ers. Sprays and dusts for certain foliage
diseases._________________________________ _
Seed treatment for certain vegetables and 
flowers. Spray for certain blights and fruit 
rots of vegetables and fruits. Soil drench 
to control damping-off. Treat as directed. 
Injurious at temperatures above 85° F. Only
eradicative._____________________________ _
Controls certain foliage diseases of apple, 
cherry, strawberry, pecan, and roses. Gives
long-lasting protection; good eradicant._____
General fungicide to control many foliage 
diseases of flowers, trees, shrubs, and 
fruits. Soil drench to control damping-off 
and seedling blights. Used in some multi­
purpose fruit sprays. May leave an objec­
tionable black spray deposit on flowers,
woodwork, etc. Mostly protective.___________
A close relative of captan and will probably 
be used for the same purposes. Controls many 
powdery mildews. Follow manufacturer1 s in­
structions. Both a protectant and an eradi- 
cant._________________________________ _
Table 1.— Continued
Common name Active ingredient Trade names Principal uses and remarks
Manet manganese ethylene- 
bis(dithiocarbamate)
Manzate Maneb Fungicide, 
Manzate 75* Dithane M-22, 
etc.
General fungicide to control foliage and 
fruit diseases of vegetables, trees, flowers, 
and some fruits. Useful for tomato and 
potato. Used in multipurpose sprays and 
dusts. Mostly protective.
Nat am disodium ethylene- 
bis(dithioc arb amat e)
Dithane D-l4, Chem-Bam, 
Nabam Liquid Fungicide, 
Ortho Nabam Liquid Spray, 
Niagara Nabam Solution, 
Parzate Liquid Nabam 
Fungicide, FSB Nabam 22, 
etc.
Used with zinc sulfate to make a tank-mix 
zineb. Foliage spray or soil drench for 
potatoes, vegetables, and ornamentals. Mostly 
protective.
Thiram
(TMTD)
b i s(dimethyIthi o- 
carbamoyl) disulfide
Tersan 75.? Thy late Thiram 
Fungicide, Delsan A-D, 
Thiram 50 Lust, Panoram 75.? 
Panoram L-31, Thiram 75W, 
Penco Thiram, Spotrete, etc.
Seed and bulb treatment on vegetables, flow­
ers, and grasses. Controls certain lawn, 
fruit, and vegetable diseases. Soil drench 
for crown rot and damping-off. Only pro­
tective.
Zinet) zinc ethylene- 
bis(dithiocarbamate)
Dithane Z-78, Parzate Zineb 
Fungicide, Parzate C, Ortho 
Zineb 75 Nettable, Ortho 
Dust, Chipman Zineb, Niagara 
Zineb, Penco Zineb, etc.
Excellent, safe fungicide for vegetables, 
fruits, flowers, trees, and shrubs. Also 
useful on lawns as a soil drench to control 
crown and root rots. Used as multipurpose 
mixes on many vegetables and flowers. Only 
protective.
Ziram zinc dimethyl- 
dit hi o c arb amat e
Zerlate Ziram Fungicide, 
Karbam White, Z-C Spray or 
Dust, Corozate, Orchard 
Brand Ziram, Penco Ziram, 
Ortho Ziram, Stauffer Ziram.
General, safe fungicide, useful for vege­
tables and ornamentals, especially tender 
seedlings. Used as multipurpose mixes on 
many vegetables and flowers. Only protective.
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ornamentals, clubroot of crucifers, potato scat and scurf, pink rot of celery, 
and damping-off of many plants. Often mixed with captan, ferbam, thiram, Dexon, 
dichlone, or folpet, and applied as a "shot-gun" dust or spray in the seedbed tc 
control root and stem rots, damping-off, and other diseases.
3. Cycloheximide (Acti-dione) is an antifungal antibiotic that is ab­
sorbed through plant surfaces and distributed locally within a plant to check or 
eradicate infections. It also protects against other organisms. The Acti-dione 
is effective against powdery mildews, cherry leaf spot, certain rusts, and sev­
eral lawn diseases. Various formulations (e.g., Acti-dione -BR, -PM, -RZ, 
-Ferrated, Acti-dione-Captan and Acti-dione-Thiram) are sold for different pur­
poses. Actispray comes as a tablet that dissolves in water. Acti-dione is used 
at concentrations as low as one part in one million parts of water. Do not over­
dose with this material. Other antifungal antibiotics may have a place in the 
future.
k. Phenyl (organic) mercury materials are useful in controlling a num­
ber of lawn diseases, certain leaf blights and spots of trees and shrubs, bulb 
and corm rots, and a few fruit diseases (e.g., apple scab, strawberry foliage 
diseases). These materials act primarily as eradicant fungicides. Organic mer­
curies are sold as liquids: PMAS, Puratized Agricultural Spray, Puratized Apple
Spray, Ortho IM Apple Spray, Tag Fungicide, Coromerc Liquid, Panogen Apple Spray, 
Panogen Turf Spray, Morton Soil Drench, Panodrench, Phenyl Mercury Lactate, and 
10% Phenyl Mercury Acetate; and as powders: Phix and Coromerc.
Ceresan, Panogen, Chipcote, Semesan, Elcide 73  ^ and Emmi are useful for 
treating small grain and other types of seed, tubers, and. bulbs.
5. Lawn fungicides. The trend is toward use of a multipurpose fungi­
cide mixture that controls a number of lawn and turf diseases. The more widely 
available mixes are Ortho Lawn and Turf Fungicide, Tersan 0M, Thimer, Panogen 
Turf Spray, Kromad, and Acti-dione-Thiram. Zineb and Dyrene also control a num­
ber of turf diseases. More specific turf fungicides often contain cadmium (e.g., 
Cadminate, Caddy, Cadtrete), or mercury chlorides (Calo-clor, Calocure, Woodridge 
Mixture "21," Fungchex).
6. Soil fumigants are applied to the soil several weeks before plant­
ing. These chemicals generally break down in the soil to release a toxic gas 
which kills not only fungi, but also bacteria, nematodes, weed seeds, insects, 
and other animal life in the soil. Certain fumigants move through the soil 
slowly and require only a water "seal" after application. Other fast-acting 
ones must be confined with a tarp or other covering to retain the fumes. The 
most useful fumigants to control fungi causing wilts, damping-off, root and 
crown rots, and other diseases, include chloropicrin or tear gas (Larvacide, 
Picfume, etc.), methyl bromide (Bromex, Brozone, Pano-Fume, Weedfume, Edco MBX, 
Pano-Brome, Trizone, Trifume, Dowfume MC-2, Bed-Fume, Pestmaster, Kolker Methyl 
Bromide, Mumfume, etc.), Vapam (V.P.M. Soil Fumigant, Chem-vape), Mylone (Barber 
"Pre-Plant" 50PD, Soil Fumigant M, Mico-Fume), Bedrench, and Vorlex. All of 
these materials should be used strictly according to the manufacturerTs recom­
mendations. Observe all safety precautions listed on the package label.
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7 . Soil fungicides are usually applied as dusts or soil drenches to 
control damping-off, seedling blights, root rots, wilts, and other diseases. A 
number of these fungicides have already been mentioned, e.g., captan, chloranil, 
dichlone, ferbam, folpet, nabam, PCNB, thiram, zineb, and siram. Other chemicals 
applied to the soil are Pano-drench, Morton Soil Drench, Semesan, Dexon, Fulex 
A-D-O, Gerox, Natriphene, Wilson1s Anti-Damp, and Sunox. Use these chemicals 
according to the manufacturers instructions.
8. Miscellaneous fungicides. A large number of fungicides are avail­
able that at present have limited uses. Some of these are Botran, CM-19, Dithane 
A-40, (which will replace Dithane D-l4), Dithane M -45 (may replace Dithane D-l4 
or M-22), folcid (Ortho Folcid), glyodin (Crag Liquid Glyodin, Glyoxide Dry), 
Mico-Ban 531/ Mildew King, Miller 658 Fungicide, Niacide (A, M, and Z), Polytrap, 
Omazene, Amobam, etc.
Fungicide suggestions and recommendations for Illinois are given in the 
following publications:
A. Fruit
Pest Control in Commercial Fruit Plantings (Revised 1963)
Fruit Growing Leaflet No. 7/ Combination All-Purpose Spray 
Schedule for the Home Fruit Garden 
Fruit Leaflet No. 1, Strawberries--Spray and Dust Guide 
Fruit Leaflet No. 4, Pest Control Guide for Blueberries,
Brambles, Grapes, Gooseberries, Currants
B. Vegetables
Vegetable Seed Treatment, Report on Plant Diseases No. 915 
Damping-Off and Seedling Blights of Vegetables, Report on 
Plant Diseases No. 916
Vegetable Diseases, Illinois Extension Circular 802 
Illinois Vegetable Garden Guide, Extension Circular 8l6 
Tomato Diseases and Insect Pests, Illinois Extension Cir­
cular 809
C. Field Crops
Diseases of Wheat, Oats, Barley, and Rye, Illinois Natu­
ral History Survey Circular 48 
Fungicide Seed Treatment for Small Grains, Report on Plant 
Diseases No. 1001 (Revised)
D. Lawn and Turfgrasses
Lawn Diseases in the Midwest, North Central Regional Exten­
sion Publication No. 12
Diseases of Bluegrass Lawns, Report on Plant Diseases No. 400
E. Trees
Illinois Trees: Their Diseases. Illinois Natural History
Survey Circular 46 (Second Printing)
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grasshopper CONTROL DEMONSTRATIONS, 1962 
H. B. Petty
During July cooperative demonstrations were conducted in Marion,
McLean, Macoupin, Montgomery, and Knox counties in cooperation with the county 
farm advisers. W.L.S. Flying Service of Litchfield, Maxey Flying Service of 
Salem, Myers Incorporated of Lexington, and Parkinson and Weaver Custom Farm 
Service of Galesburg made the applications for us. Grasshopper populations 
varied from 10 per square yard in some fields to 75 in other fields and 125 
in localized spots.
We used commonly recommended insecticides at various rates per acre 
and included two materials that did not have label approval. Results where 
applications were erratic or excessive migration occurred are not included.
In general we observed these results:
1. The phosphates recommended for use in 1962 provided high initial 
kill, with little residual effect. Diazinon continued to kill over a longer 
period than the others. Phosphates were not so effective when applied to dense 
cover and in the heat of the day as when applied to sparse cover and during the 
cooler part of the day. Of all phosphates used, DDVP gave the most rapid kill.
2. Sevin did not give rapid kill, but grasshoppers were still dying 
five days after application. Of all materials recommended for hay crops, it 
appeared to provide the maximum control.
3. Dieldrin need not be used at rates above 2 ounces per acre. Higher 
dosages are not justified for grasshopper control.
k. Both toxaphene and dieldrin provided the most consistent kill,but 
because of residues their use is limited to non-hay crops.
I
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Results of 1962 Grasshopper Control Demonstrations
Rate per Percent ■ Number
Toxicant acre control of tests
Phosphates
With label approval
Diazinon l/2  lb. 93.0 7
1 lb. 98.O 2
Dibrom l / k  lb. 77.0 2
l/2  lb. 92.0 7
3 A  it. 88.0 2
Malathion 1 lb. 97.0 2
Without label approval
DDVP l/8  lb. 79.0 1
l / k  lb. 70.0 2
l/2  lb. 97.0 1
3A  it. 97.0 3
Dimethoate l / k  lb. 99.0 1
Sevin l/2  lb. 92.7 1
3A  it. 99.3 7
1 lb. 99.8 5
1 l/2  lb. 99.6 2
Dieldrin 1 oz. 99.6 2
2 oz. 99.6 2
Toxaphene 1 l/2  lb. 100.0 1
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pre-emergence CHEMICALS AND SOIL TYPES 
Part I. Chemicals and Soils 
F. ¥. Slife
Pre-emergence chemicals were reasonably successful in controlling weeds 
and grasses in crops in 1962. They appear to be good enough for their use to con­
tinue to expand. Unless new selective post-emergence treatments are developed, we 
will have to depend upon pre-emergence materials to control grass in corn and grass 
and broadleaf weeds in soybeans. Although new pre-emergence chemicals may be devel­
oped that are more effective than the ones we now have, we should try to make the 
most effective use of those we have. If we do, we should have better results and 
also increase the usage.
Looking at the soil characteristics before choosing the pre-emergence 
herbicide may greatly influence the results. Each herbicide moves into various 
soils differently. Some compounds work better in dark soils, whereas some work 
better in light soils.
The general term dark soils refers to soils that are high in organic 
matter. Light-colored soils are low in organic matter. In addition to organic 
matter, the type and amount of clay in the soils is important.
A soil that has a high organic matter and clay content will generally 
hold Randox sufficiently near the surface for it to perform well. In the same 
soil results with Atrazine may be inconsistent because the chemical stays too 
near the surface and does not move into the soil.
We believe the following general recommendations about the effectiveness 
of herbicides on different soils are valid and if followed will increase the degree 
of success with pre-emergence compounds.
Randox— works best on clay soils with 3 percent or more of organic matter. 
It will usually not work on sandy soils unless they are high in organic matter.
Atrazine--works best on clay, silt, loam, or sandy soils with less than 
5 percent of organic matter. The most consistent results are on soils with less 
than 3 percent of organic matter.
Randox-T--same as Randox.
Amiben— results have been comparable on light- and dark-colored soils.
NAPCP--works slightly better on lighter colored soils than on dark- 
colored soils.
2,4-D--works best on medium- to heavy-textured soils; usually causes 
injury on light soils.
It would appear that organic matter may be the most important soil 
constituent in determining the effectiveness of herbicides. For this reason 
a map is included on page 66 to indicate the general organic matter content 
of Illinois soils.
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Organ ic Matter in the Surface of Illinois Soils
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Part II. Organic Matter in the Surface of Illinois Soils
J. D. Alexander
The natural content of organic matter in uneroded Illinois soils is 
related to (l) the native vegetation during soil development and (2) the age 
of the soils.
The two general types of native vegetation important to Illinois soils 
are (l) forest vegetation and (2) grass vegetation.
Soils developed under native forest vegetation are normally light colored 
in the upper 6 to 8 inches (plow layer) of a cultivated soil and contain "between 
1 and 7 percent of organic matter.
In the northern two-thirds of Illinois*soils developed under native grass 
vegetation are normally dark colored and contain A to 9 percent of organic matter.
In the southern one-third of the state, the soils developed under grass 
vegetation are light colored (2 to 7 percent of organic matter) "because they are 
much older than the grassland soils in the northern part.
The area of dark-colored soils shown on the map contains two distinct 
kinds of dark-colored soils: (l) dark-colored heavy-textured soils, and (2) dark-
colored medium-textured soils.
The dark-colored heavy-textured soils occupy the lower lying positions 
in the field, normally have 5 'to 9 percent of organic matter and 27 to 75 percent 
of clay, and are usually silty clay loams or heavier.
The dark-colored medium-textured soils occupy the higher ground position 
within the area. They usually contain 7 to 6 percent of organic matter and 20 to 
30 percent of clay and are usually silt loams.
The light-colored soils shown are generally medium textured (silt loams) 
having 1 to 7 percent of organic matter and 15 to 25 percent of clay.
Exchange capacity in soils is due almost entirely to the clay minerals 
in clays and organic matter. Per unit of weight, organic matter has many times 
the exchange capacity of most soil clays, "but "both are important. Exchange ca­
pacity is the capacity to store various inorganic and organic ions. The storing 
and releasing of these ions is governed "by the chemical and physical conditions 
of the soils.
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hekbicides FOR SOYBEANS 
E. L. Knake
Where grasses or Broad-leaved -weeds are likely to he a serious problem 
in soybeans and cultural practices alone will not control them, pre-emergence 
herbicides are often helpful.
As is true for corn; the success of pre-emergence herbicides for soy­
beans depends largely on weather and soil conditions. For best results, apply 
the herbicide when planting, or within two or three days afterwards. Attachments 
may be mounted on the planter to apply sprays or granules directly behind the 
planter wheels.
Amiben, CDAA (Randox), NPA (Alanap), and sodium PCP are available for 
pre-emergence use on soybeans. From the standpoint of crop tolerance and degree 
of weed control, Amiben and Randox are preferred.
Amiben, which received label clearance in 1961, controls both annual 
grasses and broad-leaved weeds in soybeans better than most other herbicides. 
Soybeans appear to have relatively good tolerance to it, but early stunting 
sometimes occurs.
CDAA (Randox) controls annual grasses, but not most broad-leaved weeds.
It should be used only on soils that have a relatively high clay and organic 
matter content. Soybeans have good tolerance to it. Handle Randox carefully to 
avoid irritation. Do not use Randox-T, as it will kill soybeans.
NPA (Alanap) is effective on annual grasses and most broad-leaved weeds 
except smartweed. It may damage soybeans, particularly when heavy rain follows 
application. Alanap is not recommended for sandy soils. A mixture of Alanap 
and CIPC may be used to help control smartweed.
Sodium PCP, which received label clearance for pre-emergence use on soy­
beans in 1961, controls broad-leaved weeds better than grasses. Soybeans do not 
have good tolerance to it, and injury sometimes results. Be sure to use sodium 
pentachlorophenate, which is the sodium salt of pentachlorophenol, and not penta- 
chlorophenol itself. Handle it carefully because breathing the dust or fine spray 
particles causes sneezing and irritates the skin. Sodium PCP usually performs best 
on clay soils that are low in organic matter.
An amine of ^-(2,4-DB) for post-emergence application to soybeans received 
label clearance in 1962, primarily for control of cockleburs in soybeans. The label 
recommendation for one formulation is l/8 to l/lO gallon per acre. Use 10 to 12 
gallons of spray per acre. The recommended timing is 7 to 10 days from pre-bloom 
to mid-bloom. With a little less than 2 pounds of ^-(2,A-DB) per gallon, the acre 
rate would be about 1/5 pound.
When such weeds as cocklebur have been serious, some farmers have used 
the amine form of 2,4-D at l/8 to l/l6 pound per acre when soybeans were 2 to 6 
inches tall. But this practice is not widespread and has not been encouraged except 
where the weeds were sensitive species and were quite serious, as in bottomland
areas.
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Soybeans apparently will tolerate higher rates of ^-(2,4-DB) than of
2,4-D. However, it also takes more U-(2,4-DB) than 2,4-D to kill weeds. It 
appears that l/8 pound of amine ^--(2,^-DB) will do about the same job as l/l6 
pound of amine 2,^-D.
Although most plants are most susceptible to 2 , ^4-D when they are small, 
some research suggests that soybeans may be more resistant to 2,4-D when they 
are small than later. However, because most weeds are more susceptible when small, 
it is usually advantageous to spray 2,^-D then. By the time soybeans are in the 
bloom stage, most weeds are too large to obtain good control.
Where 4-(2,4-DB) on soybeans was used in 1962, results were not considered 
outstanding. In some cases the soybeans were injured, and weed control was not con­
sidered satisfactory. If farmers wish to use post-emergence treatments in soybeans, 
especially where cockleburs are quite serious, it appears that l/l6 to l/8 pound of 
amine 2,4-D would cost less and do about the same job as l/5 pound of 4-(2,4-DB).
In most instances rotary hoeing, timely row cultivation, or pre-emergence 
herbicides would be preferable to post-emergence treatments for soybeans.
Effect of Various Rates of 2,4-D and 2,^-DB Amine on the Yield 
of Weed-Free Soybeans at Urbana, Illinois, 1962
Soybeans
Treatment bu./a.
1/16 lb. k - ( 2 , k - m ) 37.2
1/16 lb. 2,7-D 36.2
1/8 lb. 1*-(2,*MB) 3^
1/8 lb. 2,4-D 28.8
l / k  lb. 4-(2,l+-DB) 27.7
l / k  lb. 2,4-D 21.6
-70-
NEW POST-EMERGENCE CHEMICALS FOR CORN 
F. W . Slife
The major reason for the increased use of pre-emergence treatments on 
corn has been to control annual grasses. If post-emergence chemicals were avail­
able that would kill annual grasses in corn; then logically the use of pre­
emergence materials would decline. Some progress has been made in this area, but 
at present we have no materials for controlling grasses that are as versatile as
2,4 -D is for controlling broadleaf weeds.
In 1962, Lorox was introduced on a small scale as a directed post­
emergence treatment in corn to control grasses and broadleaf weeds. "When the 
weeds have been eight inches high or less, weed control has generally been good. 
Results have been more variable when they have been more than eight inches high. 
Although corn has some tolerance to Lorox, it will not tolerate this chemical un­
less it is directed well below the tops of the plants. In essence, then, the 
success of this treatment depends on a good differential in height between the 
corn and the weeds.
In some years dry weather at planting time will allow corn to outgrow 
the weeds that germinate later. Sometimes a rotary hoe or other similar imple­
ment can be used to keep down weeds until the corn is substantially taller than 
the weeds. Remember, however, that weed growth each spring is influenced greatly 
by soil and air temperature and by rainfall. This means that in some areas of the 
state and perhaps on some fields of an individual farm the Lorox treatment can be 
used, but in other areas it cannot because the corn has not outgrown the weeds.
Our feeling at this time is that there is a place for a directed Lorox
spray in corn, but growers can hardly count on it as a primary method of controlling 
weeds. If they should depend on it and weather conditions are such that the height 
difference does not occur, then yields might be substantially reduced because the 
treatment could not be made.
In the past there has been some interest in 2,4 -D and nitrogen solutions 
and 2,4 -D and dalapon as directed sprays in corn. There undoubtedly will be other 
chemicals or combinations of chemicals that can be used for this purpose. Lorox is 
perhaps the best one that has been introduced for this purpose because it is highly 
effective on weeds and the corn does have a slight tolerance to it.
These applications must be very precise. They require accurate applica­
tion equipment and, most important, they require an operator who can adjust his
application equipment to each field of corn that he treats.
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problems OF AERIAL APPLICATION OF FUNGICIDES 
R. C. Hildreth
It goes without saying that our present-day standard of agriculture 
would he impossible without the aid of the so-called agricultural chemicals.
These include insecticides, fungicides, herbicides, fertilizers, defoliants, 
growth regulators, etc. Much research and a lot of dollars have gone into the 
development of the best materials available to accomplish the given task. New 
improved products or improved old products are continually being developed. 
However, regardless of how good the chemicals may be, proper and timely applica­
tion is a singularly limiting factor to their successful use.
Over the years, many types of ground application equipment have been 
developed to accomplish the job of pesticide application. You all are familiar 
with most of them and are well aware that each individual type has its advantages 
as well as its disadvantages. One of the principal disadvantages of any piece of 
ground application equipment is inability to operate on regular application sched­
ules during unfavorable field conditions. It was speculated many years ago that 
aerial application might overcome many of the disadvantages of ground application 
equipment.
Advantages of Aerial Spray Application
1. Can be used when fields are too wet from rain or irrigation for 
ground equipment.
2 . Eliminates crop damage and soil compaction from wheels of tractors 
and ground sprayers.
3. Application can be made quickly on large acreages, permitting bet­
ter timing of treatments.
Liquid spray deposits resist weathering better than dusts.
5. Use less water.
6. Save time and a sizable capital investment in spray equipment for 
the farmer.
Disadvantages of Aerial Spray Equipment
1. Fixed wing aircraft may not be able to safely spray small fields 
with interfering trees, buildings, or power lines. However, helicopters can be 
used more advantageously under such conditions.
2. More limited by wind velocity than high-volume ground sprayers.
3. Cannot be used after dark.
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7. May require a slightly greater out-of-pocket cost than that of 
operating and amortizing ground equipment.
5. Coverage may he inadequate on certain orchards or very tall and 
dense field crops, especially -where deposits are required on the undersides of 
leaves.
Air application of fungicides should not he interpreted as being pre­
ferred over suitable ground spray equipment for growers who already have such 
equipment and are able to use it. We consider airspray fungicide application an 
alternate and not a substitute method.
Airplanes have been used for nearly a quarter of a century to apply 
crop pesticides. The degree of success with this method has been excellent for 
herbicides, insecticides, and defoliants. However, until recently disease con­
trol has been much less successful. Early failures were due chiefly to the un­
availability of suitable chemicals. Even as better chemicals became available, 
failures were still the rule because distribution of the fungicide across the 
swath and on the crop plants was often insufficient or too irregular to afford 
acceptable control. Also, dust formulations were used in the earlier trials, 
and dusting seldom gives as good control of row-crop diseases as does spraying, 
bust applications were favored in lieu of the high-gallonage requirements thought 
to be necessary for sprays.
Recent investigations have demonstrated that aerial spray application 
of fungicides can be successful at rates of 5 to 10 gallons per acre or even 2 to 
3 gallons per acre with proper equipment. Crops on which aerial applications of 
fungicides have been successful include potatoes, tomatoes, onions, sweet corn, 
sugar beets, peanuts, stone fruits, bananas, cranberries, cereal grains, and 
others. There is little reason to doubt that, with proper attention to the ad­
justment and operation of spray equipment, aerial application of fungicides can 
be made on most crops for which the same fungicides are now applied with ground 
sprayers. Briefly described, the requirements for successful aerial application 
of fungicides are as follows:
Specifications for Equipment and Operation
Aircraft. All makes and models of light, single or biplane, fixed wing 
aircraft, or helicopters, designed or converted for aerial spraying, are satis­
factory for dithane fungicide application. Each, however, should be operated 
within the capacity and limitations of the aircraft and of its spray distribution 
system.
Spray Distribution System. Experience to date has been mostly with 
boom-nozzle systems or with the Micronair Rotary Atomizer, and both are con­
sidered satisfactory. "Swathmaster" or other venturi types have not been tested 
with dithane liquid spray applications to any great extent. It is possible that 
such equipment can be used if proper attention is given to swath width, optimum 
droplet size, etc.
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Gallonage. Minimum gallonage suggested for boom-nozzle equipment is 
5 to 10 gallons per acre on most vegetable and field crops; 3 gallons per acre 
appears to be satisfactory for cereal grains in preliminary trials. Satisfactory 
results have been obtained with Micronair Rotary Atomizers at 2 to 5 g.p.a. on 
vegetables, field crops, and cereals.
Pump. A 3/}+-inch pump is the minimum size suggested for 3 ^ 5  g.p.a. 
application with slower flying planes. Pumps of 1 to 1 l / k  inch discharge are 
required for higher speed aircraft or for 5 to 10 g.p.a. application rates. The 
pump should have enough capacity to supply the minimum gallonage plus enough ex­
cess to provide sufficient by-pass agitation to keep the spray in suspension.
Pressure. Line pressures of 25 to 60 psi are recommended to provide a 
desirable break-up of the spray. The final choice within this range will depend 
on the number of nozzles, their size, the desired gallonage rate, and the air­
speed.
Boom. The boom should have adequate flow capacity to handle the volume 
of spray to be delivered. The inside diameter should be no less than the discharge 
of the pump, i.e., 3 / k , or 1 l/^ - inch. The boom and nozzles should extend to 
within 18 to 2 k inches of the wing tips, but not beyond. Nozzles out to the wing 
tip cause excessive upward dispersion of spray in the wing tip vortices and loss 
through drift or evaporation.
Type of Nozzles. The Spraying Systems k6 6 k Diaphragm Tee Jet or other 
makes of hollow-cone nozzles are recommended. The removable disk orifice and core 
can be easily replaced with other sizes to provide different gallonage rates, and 
they can be economically replaced in case of excessive wear.
Spraying Systems "Whirl Jet" nozzle (B series) is not recommended, nor 
are other types such as solid-cone, solid-stream, or open-pipe outlets (no noz­
zle).
Number of Nozzles. No less than 2 k are recommended, and 32 to k2 noz­
zles per aircraft are preferred.
Nozzle Size. The size of the orifice disk and core will be governed by 
the desired gallonage, the number of nozzles, and the speed of the aircraft. In 
general, for 3 "to 5 g.p.a* application, Spraying Systems D-6 to D-10 disks and 
No. 25 and ^5 cores will be suitable. Nor gallonage rates of 5 to 10 g.p.a.,
D -10 to I k disks and No. k5 and k6  cores are required. Consult manufacturers1 
nozzle charts for further information.
Nozzle Spacing. Most aircraft exert a certain amount of torque and 
distortion to the slip-stream. To achieve a uniform spray pattern across the 
swath, some compensation for distortion must be made by irregular spacing of the 
nozzles on the boom. Extra nozzles or larger orifices are usually required at 
the right-hand side of the fuselage and at the ends of the boom, especially for 
heavier and faster flying aircraft. Equidistant spacing of nozzles on booms, 
with perhaps only slight modification, is more suitable for light-weight, high- 
wing monoplanes or helicopters. Except for recent factory installations of
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improved design spray distribution systems, most agricultural aircraft require 
thorough checking of spray pattern uniformity and trial-and-error adjustments in 
nozzle spacing and size to achieve uniform distribution.
Nozzle Position and Droplet Size. Airspeed and orifice size will have 
comparatively little effect on size of droplets emitted from the range of orifice 
disks recommended above for fungicide application. The greatest influence on 
spray break-up and droplet size will be achieved by the angle at which the spray 
is discharged into the air stream. For the finest droplets, the nozzle should 
be tilted slightly forward. For medium-size droplets, it can be straight down or 
slightly to the rear or perpendicular. Positioning of nozzles V?0 to 90° to the 
rear, as is commonly used for coarse-droplet 2,4-D spraying, is not recommended 
for fungicide application. The optimum average droplet size for fungicides is 
approximately 150 microns, with a minimum-maximum range of 100 to 200 microns. 
Nozzle disks or the setting on the variable-pitch Micronair Atomizer should be 
selected to provide droplets within this size range.
Swath Width. The effective swath width for fungicide application is 
usually slightly less than the wing tip of the aircraft and is also governed by 
the weight of the plane. Swaths 30 to 33 feet in width are suggested for 
Piper Cub, Super Cub, and Pawnee. Slightly wider swaths of 36 to Uo feet are 
recommended for Stearman, Ag Cat, and Snow aircraft. Except on very small fields, 
both ends of the swath should be flagged, and flagmen should be encouraged to use 
a rope or chain to accurately measure swath width rather than to depend on pacing 
or guesswork.
Airspeed. Airspeed has comparatively little effect on spray pattern 
distribution, but penetration of dense foliage may be somewhat greater with heav­
ier aircraft. Fixed-wing planes should be operated at optimum and safe airspeeds 
ranging from 80 to 95 m.p.h., and helicopters should be flown at 30 to 40 m.p.h.
Altitude. Where it is safe and possible to do, planes should fly with 
the wheels about 4 to 6 feet above the top of the plants. The optimum altitude 
will be governed by the individual aircraft and flying conditions.
Calibration. The importance of prechecking delivery rate, droplet 
size, pattern uniformity, and swath width cannot be overemphasized. Actual tests 
should be conducted with dyes in water, and paper sheets or strips on the ground, 
before actual fungicide application. Dithane spray patterns can be checked in 
actual use by placing dark or black paper sheets in the field, which will show a 
sharp contrast with the spray deposit.
Wind Conditions. A light, steady, crosswind is considered best for 
uniformity of swath pattern and overlapping. Whenever practical, the direction 
of flight should be crosswise to the prevailing wind direction. Fungicide appli­
cations are preferably made during early morning and evening hours with winds of 
2 to 5 m.p.h. and not in excess of 8 to 10 m.p.h. Applications should be avoided 
during the heat of the day, and especially when there are rising thermal air cur­
rents.
When all of these factors together with the proper selection of fungi 
cide are combined, the result should be a successful disease control program.
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NEW HERBICIDES 
F. W. Slife
Several new herbicides have become available during the past year. The 
following statements about these compounds are not intended to imply either ap­
proval or disapproval of their use.
Lorox has potential use as a directed spray in corn or as a pre-emergence 
treatment for corn or soybeans. Good control of both annual grasses and broadleaf 
weeds has been obtained from pre-emergence treatments. Preliminary tests at the 
Illinois Station indicate that soil characteristics influence the success of Lorox. 
It has performed more consistently on soils that are low in organic matter than on 
those that have a high organic matter content. Neither corn nor soybeans appear 
to have exceptional tolerance to Lorox, but they may have enough to avoid injury 
when the material Is properly applied. Rates as low as 2 pounds of active ingre­
dient, broadcast, appear to be enough on light soils, while k pounds will probably 
be required on clay soils that are high in organic matter.
Eptam--2 ,t-D, a combination of older chemicals, is being evaluated as a 
pre-emergence non-incorporated treatment for corn. The rate of 2 pounds of eptam 
and 1 pound of 2,4-D has rather- consistently given good control of weeds in both 
grasses and broadleaves. When these rates have been accurately applied, corn does 
not appear to have been injured even under adverse weather conditions. Further 
testing on a wide area is needed to determine'the future usefulness of this com­
bination.
Bandvel D is a new compound that is similar to 2,h-D in the types of 
weeds it will control. It does, however, control many broadleaf weeds that are 
not well controlled by 2,^-D, It appears to be better than 2,^-D on wild buck­
wheat, chickweed, knotweed, and field bindweed. It has not been thoroughly evalu­
ated on a wide variety of broadleaf weeds that are common in the corn belt. Un­
fortunately, this compound has a long soil residual effect. Soybeans are extremely 
sensitive to it. Until we know more about its residual effect, it should not be 
used on land where soybeans are to be grown. It would appear to have a use on 
large turf areas to control broadleaf weeds. Even in turf areas, however, it must 
be kept out of the root zone of trees and shrubs in order to avoid damage.
Trifluralin, although sold primarily to control crabgrass In turf, may 
have some potential as a herbicide on flowers, shrubs, certain horticultural 
crops, and soybeans. It appears to be effective on annual grasses, but some of 
the broadleaf weeds are tolerant to it. To get the best results and to reduce 
the application rate, it should be incorporated into the soil.
WHAT ARE THE POSSIBILITIES OF 
CHEMICAL SEEDBED PREPARATION FOR CORN?
G. E. McKibben and A. R. Gilmore
An experiment was conducted at the Dixon Springs Experiment Station in 
southern Illinois to test the feasibility of growing corn on a seedbed that was 
prepared by spraying a fescue sod with a pre-emergence herbicide.
The usual practice in the hill section of southern Illinois is to plant 
corn on the upland fields as a part of a five- to seven-year rotation. When pas­
ture renovation is necessary, a single crop of corn is grown and the grass-legume 
pasture mixture is re-established with small grain as a nurse crop. Where corn 
was to be grown in a rotation, it appeared that if the planting was made in a 
killed grass sod from the previous rotation:
1. a surface mulch would remain.
2. good soil structure would be maintained.
3. evaporation would be reduced.
4. tillage operations could be reduced.
The experiment consisted of the following seedbeds:
1. fescue sod, broadcast-sprayed with 4 pounds of active in­
gredient of atrazine.
2. plow-plant, sprayed with 2 pounds of active ingredient of 
simazine.
3. conventional seedbed with post-emergence application of 
2,A-D and a single cultivation.
All plots received high applications of fertilizer to eliminate fer­
tility as a variable.
Atrazine was applied six weeks before planting and was effective in 
killing all vegetation except grease grass, bull nettle, and common milkweed.
When other annual weeds were eliminated, the grease grass grew excessively and 
reduced corn yields on plots containing this grass.
A small area in one of the sod plots was missed when atrazine was ap­
plied and had to be hand-sprayed two weeks before corn was planted. Fescue in 
this area had reached a height of three inches, but the herbicide was effective 
in controlling it, and corn in this area, which was outside the harvested por­
tion, appeared above average for the plot.
Information will be presented in slides on corn yield, plant population 
and available soil moisture.
Wheat was planted after corn harvest to check the residual effect of 
the herbicides. Preliminary observations indicate that carryover of these herbi­
cides in our relatively light soils is not significant.
From experience gained in this exploratory study, we believe that cer­
tain sod areas in southern Illinois could be planted to corn in one operation by 
mounting a fertilizer spreader on the front of the tractor and a corn planter 
behind it, with a sprayer trailer attached to or mounted on the planter.
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FACE ELY CONTROL 
W. C. Moye
The face fly problem in 1962 was similar to that experienced in 1961.
By the middle of August the number of flies had decreased and severe infestations 
were unusual.
Cur research this past year was primarily aimed at developing a practi­
cal, yet effective control for beef raisers. Of the materials evaluated, only 
Ciodrin showed any great promise. However, before we can make any judgment on 
CiodrinTs effectiveness, additional information is needed. Toxaphene sprays, 
pyrethrins, and DDVP in oil all gave less than satisfactory control.
A development this past summer that is worthy of mention is the inter­
est in feed additives and/or systemic insecticides as possible controls for the 
face fly. Certain feed companies attempted to capitalize on this interest by 
implying that, since the insecticides were phosphates, the presence of a phos­
phoric acid (regardless of its insecticidal potential) in their feed would en­
hance fly control. We feel that this implication is misleading and has no valid 
basis for support. And, incidentally, field experiments with systemic insecti­
cides that prevent maggot development have failed to give any appreciable amount 
of adult fly control.
On the basis of our year’s work, our recommendations for control of the 
face fly will remain:
For dairy cattle - 0.2°Jo DDVP syrup bait.
For beef cattle - toxaphene in a back rubber.
One important point: We believe the effectiveness of both these recom­
mendations can be improved if the farmer will:
a. Start early in the season,
b. Adhere faithfully to the control program.
c. Use a fresh bait made by mixing DDVP oil concentrate with 
syrup. Make up the bait as needed to prevent deteriora­
tion in storage.
Not for publication 
Preliminary data
James Nagele Farm, Sheldon, Illinois 
Herd size: 108 Herefords
Fly Counts on Cattle Treated With 2$ Ciodrin 
in Oil Applied With an Automatic Sprayer
Sample Horn Face Stable
Days
after
spray-
date Treat Check Treat Check Treat Check ing Conditions
8/T/62 87.3 95.3 24.3 27.1 2.6 2.9 Pretreatment counts
8/13/62 1.2 58.1 5 .1 22.2 2.6 6.8 3
8/27/62 0 50.4 8.9 22.4 0.6 5.4 2
9/13/62 - - 2.9 24.0 -- 5 Windy, only face 
flies evident
On each sample date after the initial treatment, the treated animals
were found to he grazing peacefully while the check animals, located 300 yards 
away, were always hunched and showed indications of annoyance from flies. The 
treated animals received approximately 2 ounces of Ciodrin per treatment. The 
records on dosage are poor, hut will he corrected next year.
Fly Counts on Dairy Cattle Treated With 1.0$ DDVP Oil Solution at the Rate
of 1-2 Ounces per Animal per Day, Illinois, 1961-1962
Face fly Horn fly Stable fly
Treated Untreated Treated Untreated Treated Untreated
7.5 12.6 0 25.8 5.0 15.0
21.0 19.T 0 37.6 3.5 11.6
20.5 35.5 6.0 53.8 2.8 14.7
31.5 24.3 0 30.2 3-8 13.8
40.2 42.1 5.4 54.3 16.0 11.4
12.0 35.0 0 25.0 11.4 15.5
132.7 169.2 11.4 226.7 6.2 16.4
12.5 17.7
61.2 116.1
Percent
average
reduction 21.6$ 95.0/. 47.3/0
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR
NHE-88
Vegetable Insects
1/1/63
INSECTS OF CABBAGE AND RELATED COLE CROPS
Insecticides'
Insects
NHE
No.
Approximate
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Cabbage maggot1/ kk Early spring Aldrin
Dieldrin
l / k
l / k
Seed bed At seeding.
Aldrin 1 In soil, row or band.
Aldrin
Dieldrin
2 oz. actual per 50 gal. 
transplant water
6 fluid oz. transplant water 
per plant.
Aphid ^7 Throughout
season
Malathion
Phosdrin
Parathion
1
i A
o.k
Foliage When aphids appear, but before 
leaves begin to curl.
Diamond-back moth 
larva
Imported cabbage 
■worm
Cabbage looper
June Dibrom
Endrin
Parathion and 
Toxaphene
Perthane
with
Diazinon
1
1/2
1/2
2
1
1/2
Foliage
Foliage
When small worms first appear, and 
about every 10 days thereafter.
Parathion
Phosdrin
O.lj.
1/2
Thrips hQ At onion 
harvest
Dieldrin i A Foliage As needed.
Cutworm At planting Aldrin
Dieldrin
2
1
Soil Preplanting, disk in.
Dieldrin 1/2 Foliage As needed,when first damage occurs.
(See other side for restrictions.)
± 7  Resistance of maggot to aldrin and dieldrin is reported from Wisconsin. VC-13 and diazinon control these resistant mag­
gots, but do not as yet have label approval and therefore cannot be recommended. DDT sprays or dusts will kill the adult 
and repeated applications may be of benefit in control.
Cabbage and Related Cole Crops
Insecticides
Insects
NHE
No.
Approximat e
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Leafhopper Throughout
season
DDT 1 1/2 Foliage As needed.
Flea beetle Throughout
season
DDT 1 1/2 Foliage- As needed.
Restrictions on Use of Insecticides Recommended for Cole Crops.
Expressed in Days Between Application and Harvest. Read Labels and Follow Precautions.
Crop Aldrin DDT Diazinon Dibrom Dieldrin Endrin
Mala-
thion
Para-
thionm/
Phos- . 
Perthane drin_/ Toxaphene
Broccoli lif,A B 5 if 30,A B 3 7 3 1 B
Brussels sprouts I l f , A B -- if 30,A B 7 7 3 3 B
Cabbage ‘ 21,A B 7 if 21, A B 7 7 3 1 72/
Cauliflower 21, A B 5 if 21,A B 7 7 3 3 B
Horseradish 7 , A C -- — 21 — 7 — — -- --
Radi sh 7,A C 10 — 21 — 7 21 -- -- C
Turnip i 4 , a c 10 if 30,A -- 3 21 -  - 3 C
A - No restrictions on preplanting or planting soil treatments.
B - Do not apply after edible portions have begun to form.
C - No time limitations, but if tops are to be used for feed or food, do not apply after seedling stage.
1/ To be used only by commercial gardeners or professional applicators.
2/ If outer leaves are stripped, otherwise B applies.
Follow label precautions on use of crop residues for livestock feed.______________ _ _________________________________
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used,
the amount used, method and date of application, and date of harvest.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating.
Louis B. Howard, Director. Acts approved by Congress May 8 and June 30; 1917.
CONDENSED INSECTICIDE RECOMMENDATIONS FOR 
INSECTS OF VEGETABEE SALAD CROPS
Insecticides
Insects
NHE
No.
Approximate
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Aphid ^7 Throughout
season
Diazinon
Malathion
Parathion
Phosdrin
Dibrom
1/2
1
O.k
1 / k
1
Foliage As needed.
Cutworm On seedling 
plants
Aldrin
Dieldrin
1/2
1/2
Base of 
plant and 
soil
When first damage appears.
Leafhopper Throughout
season
DDT
Malathion
1 l / k  
1
Foliage When first leafhoppers appear 
and as needed.
Caterpillar Throughout
season
Dibrom
Perthane
with
Diazinon or 
Malathion or 
Parathion or 
Phosdrin
1
1
1/2
1
O.b
1/2
Foliage As needed.
Leaf miner Throughout
season
Parathion O.if Foliage When first miners are observed,
Flea beetle Throughout
season
Rotenone
DDT
iA
1
Foliage As needed.
(See other side for restrictions.)
WHE-89
Vegetable Insects
1/1/63
Restrictions on Insecticides Recommended for Vegetable and Salad Crops. 
Expressed in Days Between Application and Harvest. Read Labels and Follow Precautions.
Crop Aldrin DDT Diazinon Dibrom Dieldrin Malathion Parathionl/ Perthane Phosdrinl/ Rotenone
Collards lb A 10 k 21 7 7 -- 3 B
Kale l b A 10 b 21 7 7 - - 3 B
Lettuce 30 A 10 b 21
%
 1—1 21 b 2 B
Spinach 1^ A 10 b 21 7 7 7 b B
Swiss chard l b A 12 b 21 7 21 - - — B
A - Do not apply after edible portions have begun to form.
B - No restrictions.
l/ To be used only by commercial gardeners or professional applicators. 2/ Leaf lettuce; head lettuce 7 days.
Follow label precautions on use of crop residues for livestock feeds.______________________________________________
WHL and HE? . ' ' ..  ....
Those who produce vegetables commercially should record for each crop the names of all chemicals used,,
the amount used, method and date of application, and date of harvest.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey,
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating.
Louis B. Howard, Director. Acts approved by Congress May 8 and June 30, 1 9 l b ,
CONDENSED INSECTICIDE RECOMMENDATIONS EOR 
INSECTS OF TOMATOES AND EGGPLANT
NHE-90
Vegetable Insects 
l/l/63
Insecticides
Insects
NHE
No.
Approximate
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Cutworm, 38 May-June Dieldrin 1 In soil Preplanting broadcast treatment,
subterranean Heptachlor 1 l/2 disked in.
Aldrin 2
Cutworm,, 77 Aldrin i/2 Foliage As needed.
climbing Dieldrin l / k
Toxaphene 2
Flea beetle May-June DDT 1 Foliage Apply every week as long as needed.
Rotenone 0.2-0.^
Sevin 2
Aphid k7 May-July Thiodan 1 /2 Foliage As needed, but before leaves curl.
Malathion 1
Diazinon i A
Parathion o.k
Corn earworm July-Sept. DDT 1 Foliage Weekly applications of fungicide
Occasionally Toxaphene 2 sprays beginning at first fruit set.
even in June Sevin 2 If spraying is infrequent, use 3 lb*
of DDT or 6 lb. of toxaphene.
Hornworm July-Sept. Toxaphene 3 Foliage When first small worms appear.
Sevin 2
Mites July-Sept. Kelthane 1/2 Foliage As needed.
(several species) Malathion 1
Parathion O.lf
Trithion 1
(over)
Tomatoes and Eggplant
Insecticides
Insects
NHE
No.
Approximate
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Russet mite July-Sept, Parathion 
Sulfur dust 
Sulfur
O.A
30 lb. of 
10 lb. as
20-50<f>
spray
Foliage As needed.
Blister beetle 72 June-Sept. Parathion
Toxaphene
l / h
2
Foliage As needed.
Fruit fly and 
sap beetle
Aug.-Oct. Aldrin l/2  
Diazinon l / h  
Pyrethrin dust
Foliage When flies first appear, apply aldrin 
or diazinon--usually at 1st harvest. 
Apply pyrethrin dusts to hamper im-
mediately after it is filled.
Restrictions on Use of Insecticides Recommended for Tomatoes and Eggplant. 
Expressed in Days Between Application and Harvest, Read and Follow Label Precautions,
Crop Aldrin DDT Diazinon Dieldrin
Hepta-
chlor
Kel-
thane
Mala-
thion
Para- t 
thioni:/ Sevin Sulfur
Tri-
thion
Thio-
dan
Toxa­
phene
Eggplant 3 5 -  7 — 2 3 15 B B 7 1 5
Tomatoes 1 5 1 7 A 2 1 10 B B 7 1 3
A - For soil treatment at or before planting. ,
B - No restrictions,
l/ Parathion should be applied only by commercial gardeners or professional applicators.
Follow label precautions on use of crop residues for livestock feeds._______________ _ _______ _ ________ _ __________
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used,
the amount used, method and date of application,, and date of harvest.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating.
Louis B. Howard, Director, Acts approved by Congress May 8 and June 30, 191^ •
CONDENSED INSECTICIDE RECOMMENDATIONS FOR
NHE-91
Vegetable Insects
1/1/63
INSECTS ON ONIONS
Insecticides
Insects
NEE
No. Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Onion maggot 50 Diazinon
Ethion
l/2-l lh. to 40-50 lb. of 
seed
1 lb. to kQ-50 lb. of seed
Seed Seed treatment for set onions only. 
Use lighter dosage of diazinon on 
sandy, highly mineral soils.
Diazinon
Ethion
Trithion
l/2-l
1/2-2
1/2-2
Granules 
' in 
furrow
Use 1 .0 lb. actual per acre for rows 
12" apart; 3 A  lb. for rows 18" 
apart; 1/2 lb. for rows 24" apart.
Up to double dosage necessary on 
muck soils except for diazinon.
Diazinon 2 Broadcast Preplanting. Disk into upper 1 
to 2 inches of soil.
DDT . 
Diazllnon 
Malathoor. 
?arathion 
Dihrorf^
2
1/3
1
1/3
l/2
Foliage
spray
Supplemental to soil treatment. Make 
first application with DDT when first 
adult flies are seen. Make another 
2 weeks later. From then on use any 
of the insecticides, but only as 
necessary.
Thrips 48 Parathion 
DDT
Diazinon
Dieldrin
l/2 
1 l/2 
1 / 2  
i A
Foliage When injury first appears and every 
10 days as necessary.
Cutworm Dieldrin i A Foliage As needed.
WHL and HBP
(See other side for restrictions.)
Restrictions on Use of Insecticides Recommended for Insects on Onions. 
Read Labels and Follow Precautions.
There are no restrictions on the use of ethion as a furrow treatment at planting.
Trithion can he used as a furrow treatment for dry onions, hut not for green hunching onions.
Do not apply dieldrin or DLL to green hunching onions.
Do not apply diazinon to onion foliage within 10 days, parathion within 15 days, malathion within 3 days, or dieldrin 
within 1 4^- days of harvest of dry onions.
Parathion should he applied hy commercial gardeners and professional applicators only.
Follow label precautions on use of crop residues for livestock feeds.
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
Prepared hy entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating.
Louis B. Howard, Director. Acts approved hy Congress May 8 and June 30, 191 -^
CONDENSED INSECTICIDE RECOMMENDATIONS FOR
NHE-92
Vegetable Insects
1/1/63
INSECTS OF CUCURBITS AND OTHER VINE CROPS
Insecticides
Insects
NHE
No.
Approximate
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Seed maggot 27 Germination Dieldrin According to 
manufacturer1s 
directions
Seed Protects seed only at planting 
time.
Striped and 
spotted cucumber 
beetles
k-6 Seedling to 
mature plants
Dieldrin
Sevin
Dieldrin
Aldrin
l / k  to l/2
1
1 1/2
Foliage
spray
Soil treat­
ment
When beetles first appear; as 
often as necessary thereafter.
Preplanting broadcast application. 
Disked in.
Aphid h7 All stages Diazinon 
Maiathion 
Phosdrin 
Parathion
1/2
1
l / k
1/2
Foliage When aphids become noticeable.
Squash bug 51 All season Dieldrin
Sevin
l/2
1
Foliage Do not apply until first eggs are 
found hatching (6/l5--7/l5)•
Leafhopper July-Aug. Malathion 1 Foliage As needed.
Squash vine borer June-Sept. Lindane i A Base of 
stem and 
runners for 
3 ft. from 
stem
Weekly applications when vines be­
gin to run--5 applications.
Pickle worm Aug.-Sept. Lindane
Sevin
i A
1
Foliage Weekly applications beginning in 
late August.
Cutworm May-June Aldrin
Dieldrin
(See other
2 Soil 
1
side for restrictions.)
Preplanting. Disk in.
Restrictions on Use of Insecticides Recommended for Cucurbits and Other Vine Crops. 
Expressed in Rays Between Treatment and Harvest. Read and Follow Label Precautions.
Crops Aldrin Diazinon Di eldrin Lindane Malathion Parathionl/ Phosdrinl/ Sevin
Cucumber A 7 A, 7 1 1 15 1 C
Melon A 3 A, B C 1 7 1 -
Pumpkin A - A, B C 3 10 lb -
Squash (winter) A 3 A, B 1 1 15 I k C
Squash (summer) A 7 A, 7 1 1 15 1 C
A - No restrictions on use as soil treatment prior to or at planting.
B - Do not apply after blossoming.
C - Up to and including day of harvest.
1/ To be applied by commercial gardeners or professional applicators only.
Follow label precautions on use of crop residues for livestock feeds,
WHL and EBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used,
the amount used, method and date of application, and date of harvest.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating. 
Louis B. Howard, Director. Acts approved by Congress May 8 and June 30  ^ 191 -^-
CONDENSED INSECTICIDE RECOMMENDATIONS EOR NHE 93
Vegetable Insects
INSECTS ON BEANS 1/1/63
Insects
NHE
No.
Insecticides
Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Seed maggot 27 Lindane Manufacturer’s Seed At seeding. Preplanting soil treatment of
Dieldrin directions l/8 lb. of aldrin as band over row at planting
Aldrin can be used also.
Phorate—/ 1 l/2 Soilband
Bean leaf beetle DDT 1 Foliage When feeding first appears and weekly for 2 or
Toxaphene 1 1/2 3 applications as needed.
Methoxychlor 1 l/2
Malathion 1
Sevin 1
Leafhopper and 22 Methoxychlor 1 1/2 Foliage When tiny wedge-shaped green leafhoppers appear
plant bug 68 Malathion 1 and before plants become yellow and stunted.
Sevin 1 Repeat applications at 1-week intervals as
DDT 1 necessary.
Phorate—/ 1 l/2 Soilband At planting.
Mexican bean Sevin 1/2 Foliage When occasional leaves show lacework feeding.
beetle Malathion 1
Thiodan , 1/2•§u0Pw 1 l/2 Soilband At planting.
Aphid kj Malathion 1 Foliage Before leaves begin to curl and deform. Usually
Thiodan l/2 applied when a few aphids can be found on each
Phorate—/ 1 l/2 Soilband plant.
Blister beetle 72 Toxaphene 2 Foliage As needed.
Parathion 1/7
Corn earworm 33 Sevin 1 Foliage As needed.
Mites Malathion 1 Foliage As needed.
Kelthane 0 .7
Trithion . 3A
Phorat e—/ 1 l/2 Soilband At planting.
1/ Use 10$ granules and distribute evenly in a row to the side of the seed at planting, not in contact with the seed.
(See other side for restrictions.)
Restrictions on Use of Insecticides Recommended for Insects on Beans. 
Read Labels and Follow Precautions.
Do not apply DDT within 7 days of harvest; malathion within 1 day of harvest; methoxychlor within 3 days of harvest; 
parathion within 15 days of harvest; trithion within 7 days of harvest; or kelthane within 7 days of harvest. Sevin may 
he applied up to and including the day of harvest.
Do not apply thiodan or toxaphene after pods form.
Parathion should he applied only hy commercial gardeners or professional applicators.
Do not feed the foliage of phorate-treated heans to livestock within 60 days of treatment.
Follow label precautions on use of crop residues for livestock feed.
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey,
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating. 
Louis B. Howard, Director. Acts approved by Congress May 8 and June 30.? 191^*
CONDENSED INSECTICIDE RECOMMENDATIONS FOR NHE
INSECTS ON POTATOES
Vegetable Insects
1/1/63
Insecticides ' '
Insects
NHE
No.
Approximate 
time of 
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Flea heetle May-July DDT
Thiodan
1 l/2 (as spray) 
l/2 (as spray) 
1 (as dust)
Foliage When first damage appears on 
leaves^and repeat as needed.
Colorado potato 
beetle
May-July DDT
Thiodan
1
1/2
1
(as spray) 
(as dust)
Foliage As needed.
Potato leafhopper 22 May-July DDT
Thiodan
Phorate
1
1/2
1
2-3
(as spray) 
(as dust)
Foliage
Soilband
Weekly applications when green 
leafhoppers first appear.
Place granules on each side of 
row at planting. Use 10$ gran­
ules at 20 lb. per acre on sandy 
and 30 lb. on heavy soils. Do 
not use on muck soils.
Aphid b j Throughout
season
Thiodan
Malathion
Parathion
Phorate
1/2
1
1
i A
2-3
(as spray) 
(as dust)
Foliage
Soilband
As needed.
As for leafhoppers.
Blister beetle 72 Throughout
season
Toxaphene
Parathion
2
i A
Foliage As needed.
Wireworm ^3 Throughout
season
Aldrin
Dieldrin
2
2
Soil Preplanting., disk in.
White grub 23 Throughout
season
Aldrin
Dieldrin
3
2
Soil Preplanting, disk in.
Grasshopper 7^ July-Sept. Aldrin
Dieldrin
Toxaphene
i A
1/8
2
Foliage As needed--control in fence rows, 
roadsides, ditch banks, etc., 
before migration occurs.
(See other side for restrictions.)
Restrictions on Use of Insecticides Recommended for Insects on Potatoes. 
Expressed in Days Between Application and Harvest. Read Labels and Follow Precautions.
There are no restrictions on the use of DDT, malathion, thiodan, or toxaphene on potato foliage.
Allow 5 days to elapse Between application of parathion and harvest, and 23 days when dieldrin is used as a foliage spray. 
Parathion should he applied only by commercial gardeners or professional operators.
Follow label precautions on use of crop residues for livestock feed.
Do not feed the foliage of phorate-treated plants to livestock within 60 days of treatment.
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating. 
Louis B. Howard, Director. Acts approved by Congress May 8 and June 30,, 191^ -.
CONDENSED INSECTICIDE RECOMMENDATIONS EOR 
INSECTS ON SWEET CORN
NHE 95
Vegetable Insects
1/1/63
insecticides
Insects
NHE
No.
Approximate
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Soil insects 
Cutworm 
Grub
Grape colaspis 
Japanese beetle 
Rootworm 
Seed corn maggot 
Seed corn beetle 
Root aphid 
Wireworm
38
23
25 
32
26 
27 
27 
31 
^3
April-Aug. Aldrin
Heptachlor
Dieldrin
1 1 /2 — 3 
1 1 /2 - 3  
1
In soil Broadcast prior to planting. Disk in 
immediately unless applied during win­
ter.
Cutworm 23 April-June Endrin l / b Base of 
plants
When first damage appears. Use large 
quantities of water per acre.
Flea beetle 36 April-July DDT 1 1/2 Foliage As necessary. (Dieldrin soil treatment 
recommended. )
Japanese beetle 32 July-Sept. DDT
Sevin
1
1
Ear zone As necessary.
Corn borer June, July, 
August
DDT
Sevin
1 (granule)
1 l/2 (spray)
1.7 "2 .0 as spray, 
dust, granules
Foliage If tassel ratio is 20 or more with 20 
unhatched egg masses per 100 plants, 
make first application at T.R, 30"^0. 
Repeat at U- to 5 "lay intervals as long 
as field has 20 or more unhatched egg 
masses per 100 plants. (For further 
information on 1st- and 2nd generation 
borer control, see U. of I. Cir. 773*)
Corn earworm 33 June-Sept. DDT 1 l/2 plus 2l/2 Ear zone 
gal. of mineral- 
type oil in 25 
gal. water per 
Sevin 1.7-2.0
4 ounces pylac to 
each 100 gal. spray 
as a suggestion
(See other side for restrictions,)
Market corn: At 10$ silk and every 2 
to 3 days for 5-8 applications. On 
very early or late planted corn, treat­
ment may be necessary before silking 
when eggs are being laid on stalks and 
flag leaves.
Canning corn: At 20-30$ silk and every 
2-3 days thereafter for 3 °r ^ applica­
tions.
Sweet Corn
Insecticides
Insects
NHE
No.
Approximate
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Sap beetles 10 July-Sept. Parathion
Malathion
Diazinon
Sevin
1 /2
1
1
1 3A-2
Foliage When adults first appear in field. 
Usually between pollen shedding and 
silk drying.
Corn leaf aphid 29 July-Sept. Parathion
Malathion
Phosdrin
i A
i
i A
Foliage As needed to produce attractive 
for fresh market.
ears
Restrictions on Insecticides Recommended for Insects on Sweet Corn. 
Read Labels and Follow Precautions.
Allow 12 days to elapse between treatment with parathion and harvest, and 1 day with phosdrin.
Parathion and phosdrin should be applied only by commercial gardeners or professional applicators.
Follow label precautions when using treated crop residues for livestock feed,_______________________________________
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics,University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating. 
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR NHE-98
Corn
1/1/63FIELD CORN INSECTS
Approximate AEnsecticides ' ‘ ---- -— — ^
NHE time of Lb. actual
Insects No. attach Name per acre Placement Timing of application
Seed corn maggot 27 At time of Dieldrin Follow manufac- On seed Protects the seed only at
Seed corn heetle germination Heptachlor timer1 s directions planting time (prefer soil 
applications, as for rootworms).
Southern and 26 June-August Broadcast In row To control soil insect complex.
northern corn Aldrin 1 1 /2 1 In soil If broadcast, work into soil
rootworm Heptachlor 1 1/2 1 In soil immediately.
Wireworm ^3 May-July As for root-worm, but use 3 lb. 1on peat soils or for high populations of large
worms.
Grape colaspis 25 May-July As for rootworm.
White grub 23 June-October Aldrin 3 In soil Broadcast and disk in. 11/2 lb.
Heptachlor 3 kills only small grubs.
Sod web worm k-2 May and June DDT 1 l/2 At base 
of plant
At time of initial attack.
Cutworms 38 May and June Prefer preplant soil treatment, broadcast only, as preventive.
Dieldrin 1/2 When damage is first noticeable;
Toxaphene
Endrin
3
l A
At base 
of plant
high gallonage of finished spray 
needed.
Grasshopper 7^ June-September Dieldrin 1 /8 On entire As needed. For ensilage corn use
Toxaphene 1 l/2 plant diazinon, malathion, or sevin,but 
not within 7 days of cutting.
Flea "beetle 36 May and June DDT 1 1/2 Over row When damage becomes apparent
Dieldrin l / b on small corn.
Armyworm 21 May and June Dieldrin
Toxaphene
l / h  
1 1/2
Over row At first migration or when 
damage first becomes apparent.
Fall armyworm 3^ June, August, DDT 1 1 / 2 In whorl When plants show leaf ragging.
and September Toxaphene 1 1/2 as granules Granules preferred.
When silking ( see earworm),
Chinch "bug LT\on June, July, 
August
Dieldrin
Endrin
1/2
i A
At base of 
plant
At beginning of migration. 
Also apply strip in adjacent
grain. .
Thrips 39 June DDT 1 1 / 2 As foliage 
spray
When severe wilting and severe 
discoloration are noticeable.
Cohn leaf aphid 29 July-September Malathion
Parathion
1
i A
As foliage 
spray
Usually at pretassel when aphids 
are thick on occasional plants.
Phosdrin i A .
(Continued on other side.)
Field corn insects ... continued
Approximate Insecticides
Insect
NHE
No.
time of 
attack Name
Lb. actual 
per acre Placement Timing of application
Corn borer, 
first
generation
June-July DDT
(Toxaphene
1 1 /2 as spray;
3/^ - to 1 as granules
as granules, or endrin
On upper 1/3 Tassel ratio 30 to 50, 75$ 
of plant and or more plants show recent 
into whorl. borer feeding in whorl 
as spray or granules, may also be used.)
Corn borer, 
second 
generation
Mid-August DDT
Endrin
As for first
i A
From ear up­
ward
When eggs are first found 
hatching in late-planted 
fields.
Corn earworm 33 July, August DDT 1 1 / 2  plus 2 gal. 
of earworm oil
In ear zone 
seed corn 
only
2 to k applications at 3- to 
5-day intervals, starting at 
10$ silk. 25 gal. of fin­
ished spray per acre.
RESTRICTIONS ON USE OF RECOMMENDED INSECTICIDES ON CORN
This tab le  gives the required  time in te rv a l in  days between a p p lica tion  and pasturing or harvesting o f  corn fo r  gra in , 
e n s ila g e , or s tov er . Further lim ita tion s  or q u a lific a t io n s  are l is t e d  in  the foo tn o tes . Read la b e ls  c a r e fu lly  and 
fo llow  precau tion s.
Aldrin DDT Dieldrin Endrin Heptachlor Malathion Parathion Phosdrin Toxaphene
Field corn-seed and soil B B B
-grain B 60 D B 12 1 B
-ensilage C 60 75 D 7 12 1 A
-stover C 60 75 D 7 12 1 A
A - Do not feed treated forage to dairy animals. Do not feed sprayed forage to animals being finished for slaughter.
Do not feed granular-treated forage within 28 days of slaughter. B - No specific restrictions when used as recom­
mended. C - Do not use treated corn for ensilage or stover for dairy cattle. Fattening cattle can be fed granule- 
treated ensilage or stover (one treatment only), but not within 90 days of market. Fattening cattle should not be 
fed sprayed ensilage but may be fed stover sprayed once if they are removed from the treated stover 90 days before 
____ market. D - One application only.________________________________________________________________________________
Prepared by entom ologists o f  the I l l i n o i s  A g ricu ltu ra l Extension S ervice and I l l i n o i s  Natural H istory Survey.
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CONDENSED INSECTICIDE RECOMMENDATIONS NHE-99
, Forage
FOR CLOVER AND ALFALFA INSECTS^/ ' 1-1-63
Approximate ~ InsecticideS/
Insect
NHE
No.
time of 
attack Name
Lb. actual 
per acre Placement Timing of application
Clover leaf 
weevil
12 March-April Lindane 1/4 On foliage When larvae are numerous and damage is 
noticeable, usually earlv to mid-April.
Spittlehug 13 Late April, 
early May
Lindane
Methoxychlor
~ 1/4
1
As foliage 
spray
When bugs begin to hatch and tiny spittle 
masses are found in crowns of plants.
Aphid l4
19
Apr11-May Demeton
Malathion
Parathion
Phosdrin
1/4
1
l/4
1/8-1/4
On foliage When aphids are becoming abundant. Para­
thion, phosdrin, and demeton should be 
applied only by professional operators.
Leafhopper 22 Early July Methoxychlor
Sevin
1
l
On foliage When second-growth alfalfa is 1 to 6 
inches high, or as needed.
Garden web- 
worm
42 July-August DDT
Methoxychlor
Toxaphene
1 1/2 - 
1 1/2  
1 1 /2
On foliage When first damage appears. Use methoxy­
chlor on hay crops and DDT or toxaphene on 
new fall seedings.
Cutworm 7 7 April-June Sevin 1 1 /2 On foliage Cut, remove hay. and spray immediately.
Armyworm 21 May-June- 
September
Methoxychlor
Sevin
2
1 l/2
On foliage Methoxychlor will not kill worms, but 
keeps them from feeding.
Seed crop 
insects
68
73
July-August DDT T I T On foliage No later than 10 percent bloom.
Grasshopper 7 b June-Septemb er Malathion J ■
Sevin
Toxaphene
Diazinon
Dibrom
w  ~
3/U/ 
1 1/2  
1 /2 , 
V W /
On foliage When grasshoppers are small and before 
damage is severe.
Sweet clover 
weevil
15 Apri1-May DDT
Aldrin granules 
Dieldrin ! 
Heptachlor 1
1 1 /2
1/2
1 /4
1 /2
On foliage 
With seed
When 50 percent of foliage has been eaten. 
New seedlings only.
At planting with seed.
1/  Do not apply Insecticides when insects are pollinating these crops,
2/ See other side for limitations,
3/ For use on pasture and hay to he fed to dairy animals and livestock fattening for slaughter.
(See other side for restrictions.)
RESTRICTIONS ON USE OF RECOMMENDED INSECTICIDES ON FORAGE CROPS
This table gives the required time interval in days between application and pasturing or harvesting of the crop. Further 
limitations or qualifications are listed in the footnotes. READ LABELS AND FOLLOW PRECAUTIONS.
Aldrin DDT
Deme- 
ton .
Diazi-
non Dibrom
Diel-
drin
Hepta-
chlor
Lin­
dane
Mala-
thion
Methoxy-
chlor
"Para-
thion
"Thos-
drin Sevin
Toxa-
phene
Alfalfa - hay A A 21^/ 7 b A , A 282J ~ 7 7 IS 1 C A
Clovers - hay n r A 21r£J. A b A3/ Al/ 28V 7 7 IS 1 C A
Pastures A A 21Z ! b A A 2 83/ 7 7 IS 1 C B
Seed crops C C C c c C C c C C C C C C
A - Do not use on hay crops or on pasture for dairy animals or livestock being fattened for slaughter.
B - Do not pasture dairy animals. If you pasture beef cattle, remove them from the treated forage six weeks before 
slaughter.
C - No specific restrictions.
l/ For sweet clover weevil, apply to soil.
2/ Once per cutting only.
3 / Do not apply when growth is over b inches.
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR NHE-lOO
Grasses
INSECT PESTS OP SMALL GRAINS 1/1/63
Approxi- Insecticides
Insect
NHE
No.
mate time 
of attack Name
Lb. actual 
per acre Placement Timing of application
Grasshopper 7^ June; July; 
August
Aldrin
Dieldrin
Toxaphene
i A
1 / 8
..1,1 /2
On entire 
plant
Control early while hoppers are small 
and before they scatter over a wide 
area. Do not use on forage crops.
Chinch bug 35 June-July Dieldrin
Endrin
1 /2
i A
General; but 
at ground 
level is best
When bugs are damaging grains and 
during migrations. Treat strip in 
grain to protect corn.
Armyworm 21 May-June Dieldrin
Toxaphene
- p r
1 1 / 2
On foliage When worms are still small and before 
damage is done.
Greenbug May-June Parathion i A On foliage When needed; and by professional 
operators only.
Hessian fly October-
April-May
Phorate 
(Thimet)
1 /2 At seeding 9 lb. . of 10°jo granulas in drill row 
with a grass-seeder attachment.
RESTRICTIONS ON USE OF RECOMMENDED INSECTICIDES ON GRAIN CROPS
This table gives the required time interval in days between application and pasturing or harvesting of the crop. Further 
limitations or qualifications are listed in the footnotes.
Aldrin Dieldrin Endrin Parathion Phorate Toxaphene
Barley - grain 7 . . 7 feA/ ___  15 B l b
- straw .30 30 y y 15 B C
Oats - grain 7 . 7 y y . 15 B 7
- straw 30 .30 yy 15 B C
Rye - grain 7 . 7 . y y _ B 7
- straw 30 30 yy B C
Wheat - grain 7 7 . . s s z  “ 15 B 7
- straw 30 GO yy 15 B C
A - One application only. B - Do not graze treated fields in fall. C - Do not feed treated forage to dairy animals or 
livestock being fattened for slaughter.____________________ ____________________________ _____ __________________________
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
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CONDENSED INSECTICIDE RECOMMENDATIONS NHE 101 
Soybeans
SOYBEAN INSECTS 1/1/6 3
Approx!^ Insecticides
Name
NHE
No.
mate time 
of attack Name
Lb. actual 
per acre Placement Timing of application
Bean leaf 
beetle
67 May, June, 
August
DDT ;
Dieldrin
Toxaphene
1 1/2
l / k , 11/2
On foliage When leaf feeding becomes severe 
and plants are being killed, or 
when pods are attacked.
Grape
colaspis
3^ May-June Aldrin
Heptachlor
11/2 
11/2
In soil prior 
to seeding
On second-year beans or beans 
after clover.
White grub 23 June-September Aldrin
Heptachlor
1 1/2 
1 1/2
As soil 
treatment
Two weeks before planting;
1 l/2 lb, will not kill large 
grub s•
Clover root 
curculio 
adult
71 May-June DDT 1 l/2 On marginal 
rows
Usually when adjacent clover field 
is plowed up, this pest migrates 
to adjoining beans.
Grasshopper 7^ June-September Dieldrin
Toxaphene
l /Q  
1 1/2
On foliage When migration from adjoining 
crops begins. For border spray, 
use 1 l/2 to 2 times as much, and 
preferably dieldrin or toxaphene.
Flea beetle May-June DDT
Dieldrin
Toxaphene
1 1/2 
1 A  
1 1/2
On foliage Plants usually attacked in seed­
ling stages. Treat when needed.
Green clover 
worm
75 August DDT ' 1 
Toxaphene
1 1/2 
1 1/2
On foliage When damage appears and small 
worms are numerous.
Webworm b 2 June, July, 
August
DDT
Toxaphene
1 1/2 * 
1 1/2
On foliage When damage appears and small 
worms are numerous.
Limitations: DDT and toxaphene--do not feed treated forage to dairy animals or animals being finished for slaughter.
Dieldrin--single application only— do not apply l/8  to l / k  lb. within 60 days of harvesting, cutting, or 
feeding to livestock; a single application of 1 oz. per acre can be made up to 35 days of harvesting, cut­
ting, or feeding to livestock.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
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CONDENSED INSECTICIDE RECOMMENDATIONS EOR 
CATTLE INSECTS^/
NHE 102
Livestock
1/1/6 3
Animal Insect
NHE
No. Insecticide^-/ Concentration
Finished spray 
per animal Timing of application
Dairy cattle Lice 18 Ciodrin 3.2 lb./gal., 1 qt. per 100 gal. 2 treatments at l4-day
intervals.
5$ rotenone 2 lb. per 100 gal. 1-2 gal. 2 treatments at l^~day
intervals.
Rotenone-sulphur 0.5-1 .0$ 6 oz. of dust Repeat as needed.
Horn flies 61 Ciodrin 3.2 lb./gal. 3 qt. per 100 gal. 2 - b  qt. Weekly.
Stable flies 59 DDVP 1.0$ in oil 1-2 oz. Daily.
Pyrethrin 0.1% + synergist,^/ in oil 1-2 oz. Daily.
Horse flies 60 Pyrethrin 0.5$ synergist^ in oil or 1-2 oz. Daily.
0.1$ + synergist^/ in water 2 qt. Every 3 days.
Face flies 106 DDVP concentrate Dilute to 0.2$ with l/lO oz. brushed on forehead in l" wide,
corn sirup or 6 " long strip....Daily.
Dilute to 0.5$ in Spray 1 /5 oz. Daily.
corn sirup and add on head
25$ water
Beef cattle Lice and 18 20$ lindane 1 pt. per 100 gal. 1-2 gal. 2 applications at l4-day
mange concentrate of water intervals.
5 5"57$ malathion 3 qt. per 100 gal. 1-2 gal. 2 applications at 1^-day
concentrate of water intervals.
Stable flies 59 60$ toxaphene 5 pt. per 100 gal. 1-2 qt. Repeat every 2-3 weeks.
concentrate of water Provides only partial
control of stable flies.
(Backrubbers saturated with 5$ toxaphene or 1$ ronnel in oil give practical control of both horn flies
and lice.)
Horse flies 60 Use as directed for dairy cattle above.
Face flies 106 Use cloth-wrapped backrubbers saturated with 5$ toxaphene in light-grade fuel oil.
Cattle Grubs 5$ rotenone powder T 1/2 lb./lOO gal. 2 gal. Monthly, Dec. through
of water April. Spray at 300-^00
p.s.i. or add detergent
to spray mix.
1 l/2$ rotenone 1 1/2$ dust 3 oz. dust Monthly, Dec. through
dust per animal April. Rub vigorously
over affected areas.
A systemic, ruelene, is available and provides excellent control of grubs and fair
control of lice as a, spray or pour-on application. Use only on beef cattle; apply
during August, September, or October.
-l/ Recommendations are purposely simplified on this chart.
2/ Wettable powders may be substituted for emulsion concentrates if the finished spray is agitated. 
3 / Piperonyl butoxide or sulfoxide.
RESTRICTIONS EOR RECOMMENDED INSECTICIDES APPLIED TO CATTLE
Lin- Mala- Pyre- 'Rote- ToxeF
Ciodrin DDVP dane thion thrins Ronnel none Ruelene phene
Dairy cattle A A A A
Fattening cattle A A B A A C A D E
Breeding herd A A B A A C A D E
A - No restrictions when used as recommended.
B - Do not apply within 30 days of slaughter.
C - Allow 56 days Between treatment and slaughter.
D - Do not apply within 28 days of slaughter. Give animals free access to water and feed "before and after treatment.
Do not treat sick animals.
E - Do not apply within 28 days of slaughter.
Prepared hy entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR 
INSECTS ON SWINE, SHEEP, AND POULTRY^/
NHE 103 
Livestock
1/1/63
Animal Insect
' NHE 
No. Insecticide^/ Concentration
Finished spray
per animal Timing of treatment
Swine Mange and 20°]o lindane E. C. 2J 2 l/2 pt. to 1-2 qt. 2 applications at 14-day
(do not treat lice 100 gal. of ■ intervals.
pigs until or water
after weaning) 55-57/o malathion 3 qt. to 100 1-2 qt. 2 applications at It-day
E.C. hJ gal. of water intervals.
Sheep Ticks, lice, 53 25/> DDT E.C. 2 gal. per 100 Spray to saturation.
and scab (not for scab)^ ./ gal. of water Dips use l/2 strength.
20°]o lindane E.C.2/ 1 pt. per 100 Spray to saturation.
gal. of water Dips use l/2 strength.
6o/> toxaphene E.C.5/ 3 qt. per 100 Spray to saturation.
gal. of water Dips use l/2 strength.
Chickens Lice 5^ 55-57/o malathion 10 oz. per 5 Spray roosting areas to run-off. One treat■
(gather eggs E.C.V gal. of water ment.
before treat- \°jo malathion D.Ji/ 1 lb. per 40 Apply to litter and nesting material. One
ing; do not sq. ft. floor treatment.
contaminate ....... C l...... spacefeed and water) 5/ sevinh/ D. 1 lb. per AO Apply to litter. Repeat in 4 weeks, if
sq. ft. floor necessary.
space
Common red 5;t 55-57% malathion 10 oz. per 5 Spray infested house areas. One treatment.
mite e .c .i/ . gal. of water
50% sevin W.P.6/ 6 oz. per 5 - Spray infested house areas. Repeat as
gal. of water needed.
Northern 
fowl mite
5# malathion D.ST"
0 sevmt r
1 lb. per AO 
sq. ft. of 
floor space
Apply to litter, nesting material, and male 
"birds. Use at rate of 1 lb, per 100 male 
birds.
D. 1 lb. per 40 
sq. ft. of 
floor space
Apply to litter and male birds. Use at 
rate of 1 lb. per 100 male birds.
55-57% malathion
Code: E.C, - Emulsion concentrate; E.C.ii/
D. - Dust; W.P. - Wettable powder
5 oz. per 5 
gal. of water
Spray birds, nesting, and roosting areas (1 
gal. per 100 birds). One treatment. Use in 
place of dust when litter is sparse or wet.
1/ Recommendations are purposely simplified in this chart. 2/ Wettable powders may be substituted for emulsion concen­
trates if the finished spray is agitated. 3/ Do not apply within 30 days of slaughter, k j No restrictions. 5/ Do not
apply within 28 days of slaughter. 6/ Do not apply within 7 days of slaughter. Do not treat nesting material. _______
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics 
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR 
HOUSE FLY CONTROL—/
NHE 104 
Livestock
1/1/63
Infested
areas Insect
NHE
No. Insecticide—.2 /
"Amount per ..
50 gal. water, 
plus 10 to 
20 lb. sugar
Finished spray/lOOO 
ft. of surface Timing of application-^/
In barns House 16 
fly
bOf> Baytex E.C.V 
25$ Baytex W.PJ b /
6 quarts 2 gal. or to runoff 
2k pounds "
Every k - 6  weeks during fly season.
tr
25$ diazinon E.C,5/ 2 gallons ’ i r
25$ diazinon W.P.5/ 16 pounds " t!
Residual sprays 25$ dimethoate E.C.Z/ 
kkio dimethoate E.C.2/
2 gallons " n
1 gallon f t
12$ ronnel E.C. 4 gallons r n
2k<fo ronnel E.C. 2 gallons " i t
2 ronnel W.P. 16 pounds ' n
Diazinon bait6/ 0.1$ in 2 parts corn sirup and 
1 part water
Apply to favorite roosting areas 
as needed as a spray bait supple­
ment residual spray treatment.
Dipterex bait.fr/ n 11
Bait supplements Dibrom bait6/ 0.1$-0.5$ in 2 parts corn sirup 
and 1 part water
11
DDVP bait.fr/ 1! I I
Ronnel bait 2% in 2 parts corn sirup and 
1 part water
Apply to favorite roosting areas 
as needed as a spray bait to sup­
plement residual spray treatment.
CODE: E.C. = Emulsion 
W.P. = Wettable
kf> Dimetilan bandsfr/ 
(as a bait) 
concentrate 
powder
1 band per 75 sq. ft. of area Hang from ceiling or support posts 
A supplement to residual sprays.
spray application in early June before flies become numerous, k j Use in beef cattle barns only. Do not use in dairy., 
swine, sheep, or poultry barns. Do not use in poultry houses unless the birds are removed during treatments. 6/ Do
not apply within reach of animals or in milkhouse. j j  Do not use in poultry houses unless birds are removed during 
treatment. Do not use in sheep b a r n s . ___________________________________________ ________________________________ -
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CONDENSED INSECTICIDE RECOMMENDATIONS EOR NHE 105
Ornamental Insects
INSECT PESTS OF TURF 1/1/6 3
Insecticides
Approximate Lb. actual per
NHE time of 10,000
Insects No. attack Name sq. ft. Acre Placement Timing of application
True white grubs 23 May-Oct. Aldrin 0.75 3.0 On soil Established sod: if used as a spray,
Annual " 23 May, Aug.-Oct. Chlordane 2.5 10.0 surface water in thoroughly. Apply prefer-
Japanese beetle ably in early spring or late fall.
larvae 32 IT 11 I t Dieldrin 0.5 2 .0 New seeding: mix in soil prior to
Green June beetle seeding.
larvae I I  11 I I Heptachlor 0.75 3.0
Ants May-Oct.
Cicada killer
wasp 79 June-Aug. .....as for grub s. On soil As for grubs. For individual nests, 
pour 31° chlordane in nest after dark.surface
Seal in with dirt.
Earthworms April-July Chlordane 2.5 10.0 On soil As for grubs.
Sod web worms k 2 July-Oct. DDT 0.5 2 .0 On grass As a spray. Use about 100 gal. of
Dieldrin 0.125 0.5 water per acre. Do not water for 
72 hours after treatment.
Armyworms and 21 May-June & Dieldrin 0.125 0.5 On grass As spray or granules.
cutworms 77 Sept.-Oct. Toxaphene 0.50 2 .0
Chinch bugs 35 June-Aug. Dieldrin 0.125 0.5 On grass Sprays or granules. Use plenty of 
water as a spray.
Leafhoppers 22 July-Aug. DDT 0.25 1 . 0 On grass As a spray.
Mites 58 July-Sept. Kelthane 0.125 0.5 On grass Thorough coverage needed. 75 "bo 100
Malathion 0.^ 1.5 gal. of water "per acre.
Chiggers May-July Chlordane 0 ,6 2.5 On grass Good coverage required. Use minimum
Dieldrin 0.2 0 .8 20-25 gal. of water per acre.
Lindane 0.125 0.5
Toxaphene 0.5 2 .0
Insecticides
Insects
NHE
No.
Approximate 
time of 
attack Name
Lb. actual per 
10,000
sq. ft. Acre Placement Timing of application
Thrips July-Sept. DDT 0.5 2 .0 On grass Control rarely needed.
Slugs 84 June-Oct. .Slug baits.. Scatter 
in grass
Where slugs are numerous.
Sowbugs June-Oct. DDT 0.5 2 .0 On grass As a spray. Lots of water needed. 
Control rarely required.
PRECAUTIONS: Most insecticides are poisonous. Be sure insecticides are clearly labeled. Keep them away from children
and pets. After applying an insecticide, do not allow children and pets on the lawn until the insecti­
cide has Been washed into the soil hy sprinkling, and the grass has dried completely. To protect fish and
______________wildlife, do not contaminate streams, lakes, or ponds with insecticides._______________________ _
One gallon of insecticide contains the following amounts of active ingredient: 25$ DPT, aldrin, or heptachlor, 2 lb.; 
h^io chlordane, k lb.; 15°Jo dieldrin, 1 .5 lb.; 55-571° malathion, 5 lb.; l8 l/ 2 °Jo kelthane, 1 .5 lb.; 60°lo toxaphene, 6 lb.;
20jo lindane, 1 .6 l b . _____ ___________________________________________________________________________ _______________
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CONDENSED INSECTICIDE EECOMMENDATIONS ECR
HOUSEHOLD INSECTS
NHE 110 
Household
1/1/63
insect
“NEE
No.—/
Insecticides 
and dosages How to make the application Additional measures
Ants Chlordane 2.0$ 0.—/ 
or
Dieldrin 0,5$ 0.
FOOD PESTS
Moisten runways with the spray Use the same insecticide as a water- 
diluted spray. Apply to runoff on 
the outside foundation and adjacent 
strip of soil.
Cereal insects 11 DDT 5.0$ 0. or 
10$ D.3/
Apply to inside surfaces of food 
storage cabinets.
Discard infested packages. Sweep out 
or vacuum food storage cabinets and 
shelves.
Roaches 3
k
5
Chlordane 2.0$ 0, 
or 5$ D.
Dieldrin 0.5$ 0. or 
1.0$ D.
Apply to "baseboards, around pipes, 
under stoves and refrigerators, to 
inside cabinets in kitchen and 
runways in bath and basement.
More complete treatment is needed for 
successful control of brown-banded 
roach. Treatments may need to be re­
peated in 2-3 weeks.
Clothes moths 
or
carpet "beetles
87 DDT 5.0$ 0. or 
10$ D. or 
Lindane 0.5$ 0.
FABRIC PESTS
Treat inside closets, trunks, 
boxes,and other storage areas. 
Baseboards, rugs, upholstered 
furniture may also need treat­
ment.
Dry-cleaned woolens may be safely 
stored in insect-tight containers 
(chests and plastic bags). Treat 
washable woolens with EQ-53. Use 
moth flakes (Naphthalene or PDB) in 
tight storages. Use 1 pound per 
10 cu. ft. of space.
Silverfish 86 DDT 5.0$ 0. or 
10$ D.
Apply light amounts to runways 
and areas where seen.
Baits using 1 part sodium fluoride 
plus 9 parts pancake flour are also 
effective.
Crickets
Termites 57 Chlordane 2.0$ E .—‘• or 
Dieldrin 0.5$ E.
WOOD PESTS
Treat 4"-6" soil around and 
beneath house. Use 1 gal. 
per 2 cu. ft, of soil.
Remove tubes connecting wood to soil. 
Eliminate wood to soil contacts. 
Ventilate to keep unexcavated areas 
dry.
Powder-post 
"beetles
85 Chlordane 2.0$ 0. or 
DDT 5.0$ 0. 
Pentachlorophenol
5.0$ 0,
Spray or brush on infested wood 
several times.
Pentachlorophenol Is a wood preserva­
tive also, but it has a strong per­
sistent odor.
Carpenter ants
1  / A  J J J  J. J _______1  r , .
10 Chlordane 2.0$ 0. or 
5$ D. or DDT 
5.0$ 0. or 10$ D. or 
Dieldrin 0 .5$ or 1.0$ D.
Spray or dust nest entrances. Use foundation spray as recommended 
for ants.
l/~Additional fact sheet available, 2/ 0. - oil solution. 3/ ” dust, ij./ E, - water-diluted emulsion.
Insect
NHE
No. Insecticidesand dosages How to make the application Additional measures
Flies
Mosquitoes
Gnats
16 Malathion 0.25$ E. plus 
DDT 0.5$ E.
MAN AND ANIMAL PESTS 
Apply to shrubbery, flowers, tall 
grass and around doorways and 
refuse containers.
Use screening and keep in good repair. 
Use fine mist, pressurized spray or 
aerosol bomb containing 0.1$ pyre- 
thrins indoors.Fleas 107 DDT 10.0$> D. or 
5.0# E.
Dust areas inside and outside the 
home where the dog rests. Dust 
dog,hut do not use DDT on or 
around cats. Suravs mav he sub­
stituted for dusts.
For catSjUse A.0$ malathion or 5-0$  
sevin dust.
Chiggers and 
ticks
56 Chlordane 1.0$ E. or 
Dieldrin 0.25$ E. or 
Lindane 0,25$ E. or 
Toxaphene 1.0$ E.
Spray the lawn3 ground, and lower 
parts of plants at the rate of 
5“10 gallons per 10,000 sq. ft.
Indoors use 2.0$ chlordane or 0.5$ 
dieldrin In oil as sprays for ticks. 
Treat pets with L$ malathion or 5$ 
sevin dust. Use DET as a repellent.
Hornets, 
wasps, hees, 
and spiders
DDT 5.0$ E. or 10$ D. or 
Chlordane 2.0$ E. or 
5.0$ D. or Dieldrin 
0.5$ E. or 1.0$ D. 
Malathion 1.0$ E. or 
k .o i D.
ANNOYING PESTS
Treat nests after dark for bees, 
wasps, or hornets.
Nests of bees, wasps, or hornets 
located in hard-to-get-at places such 
as partitions, can he fumigated. Use 
a regular farm liquid fumigant ap­
plied above the nest.
Cluster flies 
and
elm leaf beetles
1
82
DDT 5.0$ 0. or 10$ D.
or Dieldrin
0.5$ 0. or 1.0$ D.
Brush or spray on inside surfaces 
of window casements. Apply dust 
in sash cord openings.
Caulk around windows and eaves to 
prevent entry. Plug sash cord open­
ings with cotton.
Boxelder bugs 9 Dieldrin 0.25$ E. or 
Lindane 0.5$ E.
Spray on sides and foundation of 
house and 3 ft. of adjacent soil. 
South and west sides are most 
troublesome.
Seal cracks and crevices to prevent 
entry. Removal of seed-bearing box- 
elder trees will help alleviate prob­
lem. Vacuum up or fog with 0.1$ pyre- 
thrins for bugs inside the house.
Clover mites 2 Aramite 0.15$ E. or 
Chlorobenzilate 0.25$ E. 
or Kelthane 0.05$ E.
Spray outside of the house from 
ground up to windows and adjacent 
TO ft. of lawn.
Remove grass and weeds from l8" strip 
next to foundation. Use vacuum cleaner 
or 0.1$ pyrethrin 0. spray inside home.
Millipedes
or
centipedes
Chlordane 2 .0$ 0. or 
Dieldrin 0.5$ 0,
Spray or dust baseboards and 
runways.
Use water-diluted spray of same in­
secticide on outside foundation and 
3 ft. of ad.iacent soil.
JIffi CAUTIONS IN USING INSECTICIDES IK THE HOME, 1. Store insecticides out of reach of children^ preferably itt a locked 
cabinet or container. 2. Keep sprays and dusts out of foods, cooking and eating utensils. 3* bo not spray oil solu­
te,0113 near open flames. A. Saits should not be used where children or pets are present. 5* Avoid prolonged breathing 
fU-j5pray~_and dust materials, and wash off any insecticide spilled on skin or clothing.___________..._____ _____ _____
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating.
Louis B. Howard, Director. Acts approved by Congress May 8 and June 3C, 1°

